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Use of polypeptides, or nucleic acids encoding them, of a 2 , -5'-oligoadenylate 
synthetase and/or RNAseL for diagnosis, prevention or treatment of wound 
healing, and their use for identifying pharmacologically active substances 



The invention relates to the use of polypeptides, or nucleic acids encoding them, 
of a 2-5-oligoadenylate synthetase and/or RNAseL for diagnosis, prevention 
5 and/or treatment of wound healing and/or its pathological disorders, particularly 
venous ulcers and diabetes-associated poorly healing wounds, and to their use for 
identifying pharmacologically active substances. 

In general, wounds heal without any therapeutic treatment. However, there are a 

10 large number of diseases in which wound healing is pathologically disturbed, for 
example diabetes mellitus, arterial occlusion diseases, and innervation 
disturbances. Disturbances in wound healing can lead to delayed wound healing 
and to chronic wounds. These disturbances can be caused by the nature of the 
wound (e.g. wounds of large surface area, and deep and mechanically stretched 

1 5 operation wounds, burns, trauma and decubitus) or the medicinal treatment of the 
patients (for example with corticoids), or by the nature of the disease itself. Thus, 
25% of patients suffering from type II diabetes, for example, frequently suffer 
from chronic ulcers ("diabetic foot"), about half of which require elaborate in- 
patient treatment and nevertheless heal poorly. The diabetic foot causes more 

20 hospital admissions than does any other complication associated with diabetes. 
The number of these cases in patients suffering from diabetes type I or type II is 
increasing and represents 2.5% of all hospital admissions. Furthermore, wounds 
heal less well as the age of the patient increases. An acceleration of the natural 
wound healing process is also frequently desirable, for example in order to 

25 decrease the risk of bacterial infections or the periods for which patients have to 
lie in bed. 
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Further disturbances can also occur after the wound has closed. Whereas wounds 
in fetal skin heal without scar formation, scars, which frequently constitute a 
serious cosmetic problem, are always formed after injury in the postnatal period. 
Furthermore, the quality of life of patients with burn wounds of large surface area 
can be dramatically impaired, especially since scarred skin also lacks skin 
appendages, such as hair follicles, sweat glands and sebaceous glands. Given a 
genetic disposition, keloids, which are hypertrophic scars which proliferate into 
the surrounding skin, can also be formed. 



10 The process of wound healing requires the complex and coordinated actions and 
interactions of a variety of cell types. The following steps are distinguished in the 
wound healing process: blood coagulation in the region of the wound, the 
recruitment of inflammatory cells, reepithelialization, the formation of granulation 
tissue and matrix remodeling. Little is so far known with regard to the exact 

15 pattern in which the participating cell types react during the phases of 
proliferation, migration, matrix synthesis and contraction, or with regard to the 
regulation of genes, such as growth factors, receptors and matrix proteins. 

Thus, the therapies which have so far been developed to intervene in wound 
20 healing disturbances offer little satisfaction. Established forms of therapy are 
restricted to physical support of wound healing (e.g. dressings, compresses and 
gels), or to transplantation of skin tissues, cultured skin cells and/or matrix 
proteins. In recent years, growth factors have been tested for their ability to 
improve wound healing without, however, improving the conventional therapy in 
25 a decisive manner. Furthermore, the diagnosis of wound healing disturbances is 
based on optical analysis of the skin, which is not particularly meaningful since a 
deeper understanding of gene regulation during wound healing is lacking. 

Surprisingly, it has now been possible to demonstrate that a 2'-5'-oligoadenylate 
30 synthetase plays an essential role in wound healing and its pathological disorders, 
particularly venous ulcers and diabetes-associated poorly healing wounds,, and 
that polypeptides according to SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to 
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SEQ ID No. 10, or the nucleic acids encoding them, of a 2'-5'-oligoadenylate 
synthetase, and/or its direct effector RNAseL, are therefore suitable for use in 
diagnosis, prevention and/or treatment of wound healing and/or its pathological 
disorders particularly venous ulcers and diabetes-associated poorly healing 
5 wounds, and for identifying pharmacologically active substances. 

A nucleic acid encoding the 2'-5'-oligoadenylate synthetase polypeptide depicted 
in SEQ ID No. 1, which can be used in accordance with the invention, was 
isolated from cDNA libraries which were prepared from intact and wounded skin. 

10 In this experiment, those cDNAs were selected which occurred at different 
frequencies in normally healing wounds as compared to wounds which were 
treated with dexamethasone and which are therefore healing poorly. This selection 
was effected by means of subtractive hybridization (Diatchenko et al., 1996, Proc. 
Natl. Acad. Sci. USA 93: 6025-30). Thereby, it was possible to demonstrate that 

15 the 2*-5'-oIigoadenylate synthetase was significantly more strongly expressed in 
wounds of animals which had been treated with the glucocorticoid 
dexamethasone than it was in untreated wounds. 



After the primary identification of a gene, it is necessary to confirm the wound 
20 healing-specific expression using a quantitative method. This was done with the 
aid of TaqMan analysis. These methods were used to determine the quantity of 2- 
S'-oligoadenylate synthetase (2-5 OAS) mRNA in tissues from various wound 
healing states (examples 2 to5). Thereby, it was possible to demonstrate that its 
expression is regulated differentially in wound healing. Furthermore, it was 
2 5 possible to show that there was a lack of 2-5 OAS mRNA in venous ulcers which 
lack was even more pronounced in diabetes-associated poorly healing wounds. 
Both venous ulcers and diabetes-associated poorly healing wounds constitute 
severe disturbances in wound healing. This demonstrates that disregulation of the 
expression and/or activity of a 2-5 OAS and/or of its effector can lead to serious 
30 wound healing disturbances, particularly venous ulcers and diabetes-associated 
poorly healing wounds. 
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According to the invention, the problem is therefore solved by using one or more 
2'-5 , -oligoadenylate synthetase according to one of SEQ ID No. 1 to SEQ ID No. 
4 or SEQ ID No. 9 to SEQ ID No. 10, and/or RNAseL polypeptides according to 
one of SEQ ID No. 1 1 to SEQ ID No. 12, or functional variants thereof, and/or 
nucleic acids encoding them, or variants thereof, or a cell which is expressing a 2'- 
S'-oligoadenylate synthetase polypeptide according to SEQ ID No. 1 to SEQ ID 
No. 4 or SEQ ID No. 9 to SEQ ID No. 10 and/or RNAseL polypeptide according 
to SEQ ID No. 1 1 to SEQ ID No. 12 or functional variants thereof and/or nucleic 
acids encoding them, for diagnosis, treatment and/or prevention of wound healing 
and/or its pathological disorders, particularly venous ulcers and diabetes- 
associated poorly healing wounds, and by using them for identifying 
pharmacologically active substances. Preferred wound healing conditions 
according to the present invention are mechanically, thermically, chemically, and 
actinically generated wounds. 

Various forms of 2 , -5'-oiigoadenylate synthetase exist in human cells, namely 
small, medium-sized and large proteins, with it being possible for the former two 
proteins in turn to be present in different isoforms as a result of splicing 
(Reboulliat and Hovanessian, 1999, Journal of Interferon and Cytokine Research, 
19: 295-300). The small proteins, i.e. p40 (SEQ ID No. 3) and p46 contain a 
single catalytic unit and are designated OAS1. They are present as tetramers in 
vivo. The OAS2 isoforms p67 and p70 (SEQ ID No. 4) contain 2 catalytic units 
per polypeptide and are present as dimers. In addition, there exists an OAS3 (SEQ 
ID No. 9) which possesses 3 catalytic units and which is present as a monomer. 
OAS 1 (SEQ ID No. 1) also exists in the mouse in two splice isoforms. In addition 
to these polypeptides, whose catalytic activity has been demonstrated, there also 
exist, both in mice and humans, OAS-like proteins (SEQ ID No. 2 and SEQ ID 
No. 10) which are characterized by interferon inducibility and homology with the 
catalytic unit. 

2 , -5 , -01igoadenylate synthetase and its effector RNAseL are central enzymes of 
the so-called 2-5 A system, which has for a long time been known to be a part of 
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an antiviral system in living organisms (e.g. Williams, 1979, Nature; 282: 582- 
586; Chebath, 1987, Nature, 330: 587-588). The quantity of Z-S'-oligoadenylate 
synthetase which is present can be induced by interferons (e.g. Baglioni et al., 
1979, Biochemistry, 18: 1765-1770). dsRNA or ssRNA with a particular 
5 secondary structure, which is found, for example, in the S'-untranslated region of 
the HIV virus, is additionally required for activation in vitro (Jacobs and 
Langland, 1996, Virology, 219: 339-349; Maitra et al., 1994, Virology; 204: 823- 
827). Following activation, ATP is converted into 2 , -5'-linked oligoadenylates of 
the general formula pppA(2*-5'A)n, n > 2, which are grouped under the term 2-5 A. 

10 2-5 A then directly activates the effector RNAseL, which is an endoribonuclease 
which, after being activated, degrades RNA. This is the basis of the antiviral 
effect of this enzyme: the presence of genomic viral dsRNA molecules or dsRNA 
intermediates during the replication of viral genomes leads to the activation of 2-5 
OAS, and consequently to the production of 2-5A, to the activation of RNAseL 

15 and, finally, to the destruction of the virus or to the inhibition of its replication 
(Rebouillat and Hovanessian, 1999, Journal of Interferon and Cytokine Research, 
19: 295-300). This has been demonstrated, for example, for the case of the EMCV 
virus (Williams et al., 1979, see above). In addition to the antiviral effect, the 2-5 
OAS/RNAseL enzyme system exerts an influence on cell proliferation and 

20 differentiation (Hovanessian and Wood, 1980, Virology, 101: 81-90; Rysiecki et 
al., 1989, J. Interferon Res., 9: 649-657). Thus, various studies suggest 2-5 OAS is 
important for controlling growth and/or has an antitumorigenic effect (Creasy et 
al., 1983, Mol. Cell Biol., 3: 780-786; Rimoldi et al., 1990, Exp. Cell Res., 191: 
76-82). Furthermore, correlations have been demonstrated to exist between 2-5 

25 OAS and growth competence, proliferation or differentiation in various cell types 
(Zullo et al., 1985, Cell, 43: 793-800; Maor et al., 1990, Differentiation, 44: 18- 
24; Birnbaum et al., 1993, Differentiation, 45: 138-145). Apart from viral 
diseases, the role of 2-5 OAS in diseases in which a relationship with viral 
diseases is suspected, namely diabetes type I and chronic fatigue syndrome, has 

30 also been investigated. It has in fact been possible to demonstrate a regulation in 
association with these diseases (Bonnevie-Nielsen et al., 1991, J. Interferon Res., 
11: 255-260; Suhadolnik et al., 1994, In vivo, 8: 599-604): Lymphocytes form 
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type I diabetic patients display a significant increased level of 2-5 OAS. However, 
no clear and convincing evidence exists with regard to the pathogenesis of 
diabetes II. In addition, a marked up-regulation of the 2-5 OAS/RNAseL system 
has been demonstrated in patients suffering from chronic fatigue syndrome as 
5 well as in lesional skin of psoriatic patients (Schmid et al., 1994, J Interferon Res. 
14: 229- 234). It was discussed that the up-regulation of 2-5 OAS in psoriatic 
lesions is the consequence of the activation of the interferon system. However, 
no association between 2-5 OAS and/or its effector RNase L and wound healing 
or its pathological disorders, particularly venous ulcers and diabetes-associated 
1 0 poorly healing wounds, has so far been demonstrated or suggested. 

In general, analysis of differentially expressed genes in tissues is subject to 
markedly more errors, such as falsely positive clones, than does analysis of cell 
culture systems. This problem cannot be circumvented by using a defined cell 
15 culture system since available, simple cell culture systems are unable to 
adequately simulate the complexity of the wound healing processes in the tissue. 

The problem exists, in particular, in the case of the skin, which consists of a large 
number of different cell types. In addition, the process of wound healing is 

20 extremely complicated and comprises temporal and spatial changes in cellular 
events, such as proliferation and differentiation, in the different cell types. The 
approach of investigating not only the complex cell system of the skin, in addition 
to that, the physiological process of wound healing, and even a very wide variety 
of wound healing stages at the level of differentially expressed genes is therefore 

25 not a promising strategy for a skilled person. Because of these difficulties, the 
success of the screening depended to a considerable extent on the choice of the 
experimental parameters. Whereas the methods employed (e.g. subtracted 
hybridization) are standard methods, the screening and verification strategy is 
itself already inventive as such because of the elaborate and inventive choice of 

30 parameters. For example, the time point at which the biopsy is taken is critical for 
the success of the screening: wound healing disturbances are frequently generated 
due to disturbances in cell proliferation and cell migration. These processes are 
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initiated one day after the wounding, for which reason analysis of the molecular 
processes prior to this point in time would provide little information about the 
processes which are essential for wound healing which proceeds normally. On the 
other hand, later than one day after the wounding, the composition of the cell 
5 types in the wound changes markedly during the course of wound healing. This 
can result in a differential expression of a particular gene in the analyzed wound 
which only occurs due to a difference in cell composition but not due to a change 
of expression within the single cell. This illustrates the fact that the choice of the 
day for taking the biopsy had a decisive influence on success of the screening. 

10 Despite the parameters which were defined, genes which are differentially 
expressed during wound healing, but which are unsuitable for use in wound 
healing were observed to be over-represented. These genes include, for example, 
genes which encode enzymes of primary metabolism, such as glycolysis, citrate 
cycle, gluconeogenesis and the respiratory chain, and also genes which encode 

15 ribosome proteins, e.g. L41 and S20. It was therefore surprising that the 2'-5'- 
oligoadenylate synthetase gene, which can be used in accordance with the 
invention, was identified as being a gene which was relevant to wound healing. 

Furthermore, the state of the wound at the time for a possible biopsy of the 
20 patient, when the latter first contacts the doctor, varies enormously. An animal 
model was therefore used for identifying the above-described nucleic acids. 
BALB/c mice were wounded and wound biopsies were taken at various time 
points. The advantage of this method is that the limiting conditions, such as 
genetic background, nature of the wound, time point of the biopsy, etc., can be 
25 precisely controlled, thus allowing to analyze gene expression in a reproducible 
manner. Even under the defined mouse conditions, other problems which impede 
identification of relevant genes also arise, such as redundancy of the analyzed 
clones and under-representation of weakly expressed genes. 



30 A wound is characterized by an invasive and complete interruption of the skin 
barrier with a corresponding loss of substance. The interruption of the skin barrier 
can be caused by mechanical, thermic, and chemic force as well as by actinic and 
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ionized radiation. Examples of such wounds are cuts, stab wounds, contused 
wounds, abrasions, grazes, burns, frostbites, corrosions, and wounds caused by 
ripping, scratching, pressure, and biting. Normally the different phases of the 
healing process are induced automatically after wounding. Wound healing 
5 disorders develop if the exact coordination of these phases is disrupted. 
Arteriosclerotic angiopathies, trophic disturbances, caused by peripheral 
neuropathies or venous insufficiency are triggering factors for these wound 
healing disorders. Examples of these wound healing disorders are hypertrophic 
scars, e.g. keloids, ulcers, e.g. arterial ulcers, in particular diabetic and venous 
1 0 ulcers as well as diabetes- associated poorly healing wounds. 

In contrast, skin disorders are characterized by changes of skin, such as color 
changes without any loss of substance, edemas, infiltrations, knots, bladders, 
scurfs, and pustules. These kind of changes do not lead to a interruption of the 

15 skin barrier. However, the skin surface can be enlarged or the tissue can be dilated 
but not completely interrupted by these changes. The visble changes of the skin 
occurring during skin disorders are often caused by immunological reaction either 
against foreign substances or own substances of the organism. The foreign 
substances (exogenic substances) can contact the organism either systemically or 

20 by direct contact with the skin. The inflammation and the visible changes of the 
skin are reactions against these substances. However, there are also changes of the 
skin which are caused or modulated by multifactorial inheritance, environmental 
factors, such as climate, season, infections, allergens, food or emotional factors. 
The changes of the skin can also be caused by fungi, viruses, leishmanias, 

25 parasites or bacteria. Examples of skin disorders are allergies, e.g. urticaria; 
eczema, e.g. contact eczema; pigmentation disturbances, e.g. vitiligo; pathogen 
mediated disorders, e.g. rubella, mycosis or erysipelas; psoriasis or atopic 
dermatitis. 

30 There are also therapeutic differences between wound healing and/or its 
pathological disorders within the meaning of the invention on one hand and skin 
disorders on the other hand: Factors causing skin disorders do not automatically 
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trigger a healing process as it is the case for wound healing. Thus, the 



therapeutical approach for skin disorders concentrates on combating the triggering 
factors whereas the therapeutical approaches for wound healing concentrate on 
triggering the regenerative process or by administrating missing factors. Examples 
5 for pharmaceuticals for the treatment of inflammatory skin disorders are 
corticosteroids and antihistamines. Examples of pharmaceuticals employed in the 
treatment of pathogenic skin disorders are antibiotics or antimycotics which make 
the pathogens disappear. Further pharmaceuticals for systemic treatment of skin 
disorders comprise drugs inducing keratinolysis, or those stopping itching and 
10 proliferation. 

In contrast, therapeuticals for wound healing and/or its pathological disorders 
comprise physical support of the healing process, such as debridement, dressings, 
compresses, gels, sutures; trophic factors which improve the migration of cells 
15 which are relevant to the healing process, e.g. PDGF or KGF- 2; hemaostatic 
pharmaceuticals or transplantations of skin tissue. 

The diseases of wound healing and its pathological disorders within the meaning 
of the invention, particularly venous ulcers and diabetes-associated poorly healing 

20 wounds, within the meaning of the invention are also to be distinguished from 
skin disorders which are associated with degenerate cell development and cell 
differentiation, and in particular from skin cancer. In the latter disease, individual 
cells are transformed, resulting in uncontrolled and autonomous proliferation, i.e. 
independent from interactions with other cell types, and, thereby pass on the 

25 pathological changes to their daughter cells. It is therefore a disease which is 
associated with a loss of interactions, for example of cell-cell adhesion, and of 
typical cell properties. By contrast, wound healing disorders within the meaning 
of the invention are due to disturbances of skin cells in their physiological context. 
The origin of wound healing disorders within the meaning of the invention is 

30 determined by a large number of factors. The course of wound healing can be 
modulated by a very wide variety of endogenous and exogenous factors. Even 
small disturbances in the interaction between the different cell types of the dermis 
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and epidermis itself, and also interaction with other tissues and organs, such as the 
vascular system, the nervous system and the connective tissue, can lead to 
disturbed wound healing followed by hypertrophic scar formation. Furthermore, 
infections, aging, diseases such as diabetes and immune diseases, and also vitamin 
5 deficiencies, can impair the wound healing process. 

The autonomous character of cancer diseases can also be seen at the therapeutic 
level. In the case of non-metastasizing tumors, cancer can be treated surgically. 
This possibility of physical treatment exists because no interactions take place 

10 between the tumor cells and the surrounding cells and tissues so that the patient 
can usually be cured by simply excising the tumor; by contrast, this is not possible 
in the case of wound healing disorders within the meaning of the invention - the 
pathological disorders in the cell-cell and/or tissue-tissue interactions cannot be 
remedied by excising affected skin sites. The fact that the diseases which have 

15 been compared are diseases which are based on fundamentally different 
mechanisms becomes clear when the therapeutic approaches are compared as it is 
the case when comparing wound healing disorders with skin disorders. In the case 
of cancer diseases and diseases which are associated with degenerate cell 
proliferation, the therapy is directed toward destroying rapidly growing cells, for 

20 example using cytostatic agents. These toxic substances prevent strongly 
proliferating cells from growing, whereas cells in the GO phase of cell cycle are 
unaffected. On the other hand, the treatment of diseases of wound healing within 
the meaning of the invention is aimed at modulating the interactions between the 
different cell types, for example by exerting an influence on the migration, 

25 proliferation and differentiation of individual cell types. Wound healing disorders 
within the meaning of the invention cannot be cured by a general inactivation of 
all proliferating cells, irrespective of the cell type. Contrary, one major cause of 
wound healing disorders is decreased cell proliferation. The methodological 
approach for identifying the nucleic acids which are used in accordance with the 

30 invention and which are involved in wound healing and/or its pathological 
disorders within the meaning of the invention differs markedly from methods 
which are suitable for identifying nucleic acids which are involved in the 



PCT^^05113 

- 10 - 



WO 02/090552 



# 



PCTi 



F/05113 



- 11 - 



processes of cancer diseases. The latter can be identified by analyzing 
differentially expressed genes of the cell type which is affected by cancer. 
However, by contrast, the aim of the assay of the present invention is to use a 
comparison of expression in diseased and healthy tissue biopsies to identify genes 
5 which are involved in the complex processes of wound healing and/or its 
pathological disorders, particularly venous ulcers and diabetes-associated poorly 
healing wounds. This method would be unsuitable for identifying genes which are 
relevant for cancer. 

10 Within the meaning of the present invention, the term "skin disorder" is to be 
understood as changes of skin which leaves the skin barrier intact. Thus, these 
changes can enlarge or dilate the organization of the skin cells but they do not 
interrupt it completely. Examples of those changes are dermal infiltrates, edema, 
fluid accumulations or epidermal acanthosis, spongiotic bladders, scurfs or 

15 pustules. These changes are non- autonomous with regard to the neighboring 
tissue. 

Within the meaning of the present invention, the term "skin cancer" is to be 
understood as a malignant, uncontrolled epithelial cell growth within the 
20 epidermis or a skin metastasis derived from a different carcinoma elsewhere 
within the body. Examples of malignant, uncontrolled cell growth are basalioms, 
basal carcinoma or carcinoma evolving from the plate epithelium. The 
uncontrolled cell growth is characterized by an exactly defined increase of tissue 
and is autonomous from the neighboring tissue. 



With the meaning of the present invention, the term "wound healing" is to be 
understood as a regenerative process of the skin after an injury. In contrast to a 
skin disorder, a wound is characterized by a complete interruption of the skin 
barrier with loss of substance and cell damage and the subsequent induction of an 
30 exact temporal and spatial healing program. Examples of such wounds are 
mechanical wounds caused by external force, thermic, actinic or chemical means. 
Wound healing disorders develop if this regenerative process can not be started, 
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finished or if this regenerative process overshoots. Examples of wounds are cuts, 
stab wounds, contused wounds, abrasions, grazes, burns, frostbites, corrosions, 
and wound caused by ripping, scratching, pressure, and biting. Examples of 
disturbed wound healing are the wounds of diabetic patients and alcoholics, 
5 wounds which are infected with microorganisms, ischemic wounds and the 
wounds of patients suffering from deficient blood supply and venous stasis. 
Wounds which heal poorly and which are particularly preferred are diabetic, 
neuropathic, venous, decubitus and arterial ulcers, in particular venous ulcers and 
diabetes- associated poorly healing wounds. 



Within the meaning of the invention "pathological disorders of wound healing" 
encompass disorders which are characterized by a deficiency of 2'-5'-oligo- 
adenylate synthetase mRNA, in particular an ulcer of the skin; an especially 
preferred ulcer is a diabetes- associated ulcer and/or a venous ulcer. 



Within the meaning of the present invention, the term "functional variants" of a 
polypeptide encompasses polypeptides which are regulated, for example like the 
polypeptides which are used in association with regenerative processes of the 
skin; in particular, however, in association with disturbances in wound healing, 
20 particularly venous ulcers and diabetes-associated poorly healing wounds. 
Functional variants also include, for example, polypeptides which are encoded by 
a nucleic acid which is isolated from tissues which are not skin-specific, e.g. 
embryonic tissue, but which, after expression in a cell which is involved in wound 
healing , then possess the designated functions. 



Within the meaning of the present invention, functional variants are also 2-5 - 
oligoadenylate synthetase and RNAseL polypeptides which exhibit a sequence 
homology, in particular a sequence identity, of approx. at least 70%, preferably 
approx. at least 80%, in particular approx. at least 90%, especially approx. at least 
30 95%, with the polypeptide having the amino acid sequence depicted in one of 
SEQ ID No. 1 to SEQ ID No. 4 and SEQ ID No. 9 to SEQ ID No. 12. Examples 
of such functional variants are therefore the polypeptides which are homologous 
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with a polypeptide which can be used in accordance with the invention and which 
are derived from organisms other than the human being or the mouse, preferably 
from non-human mammals, such as monkeys, pigs and rats. Other examples of 
functional variants are polypeptides which are encoded by different alleles of the 
5 gene, in different individuals or in different organs of an organism. Particularly 
preferred examples are splicing isoforms of 2 , -5 , -oligoadenylate synthetase. 

Sequence identity is understood as degree of identity (% identity) of two 
sequences, that in the case of polypeptides can be determined by means of for 

10 example BlastP 2.0.1 and in the case of nucleic acids by means of for example 
BLASTN 2.014, wherein the filter is set off and BLOSUM is 62 (Altschul et ah, 
1997, Nucleic Acids Res., 25:3389-3402). "Sequence homology" is understood as 
similarity (% positives) of two polypeptide sequences determined by means of for 
example BlastP 2.0.1 wherein the filter is set off and BLOSUM is 62 (Altschul et 

15 al., 1997, Nucleic Acids Res., 25:3389-3402). 

Functional variants of the polypeptide can also be parts of the 2 t -5'-oligoadenylate 
synthetase polypeptide or RNAseL polypeptide which is used in accordance with 
the invention which have a length of at least 6 amino acids, preferably a length of 

20 at least 8 amino acids, in particular a length of at least 12 amino acids. N- and/or 
C-terminal and/or internal deletions of the polypeptide used in accordance with 
the invention in the range of approx. 1-60, preferably of approx. 1-30, in 
particular of approx. 1-15, especially of approx. 1-5, amino acids are also 
included. For example, the first amino acid, i.e. methionine, can be missing 

25 without the function of the polypeptide being significantly altered. Furthermore, a 
posttranslational modification, for example a myristoylation can be missing 
without the activity of the enzyme being significantly altered (Samantha et al., 
1983, J. Biol. Chem. 255: 9807-9813). 

30 In order to decide, whether a polypeptide is a candidate for a functional variant, 
the activity of this candidate may be compared with the activity of a polypeptide 
according to the invention. Assuming that the candidate fulfills the criteria of a 



WO 02/090552 




functional variant on the level of % sequence identity the candidate represents a 
functional variant if the activity in the functional assays is similar to or identical 
with the activity exhibited by the polypeptide useable according to the invention. 



5 The functional assays for wound healing comprise, for example, the application of 
an expression vector containing a nucleic acid coding for the candidate 
polypeptide or the application of the candidate polypeptide itself or of an antibody 
directed against the candidate polypeptide or of an antisense oligonucleotide to 
wounds. After incubation of, for example an expression vector, the progress of 

10 wound healing of wounds that have been injected with different expression 
vectors containing either the nucleic acid coding for the candidate functional 
variant polypeptide the expression vector containing the nucleic acid coding for 
the polypeptide according to the invention is compared. Such assays may also be 
applied to test the activity of functional variant polypeptide candidates in the case 

15 of disorders of wound healing employing for example badly healing wounds of 
dexamethasone-treated animals. For example, it was demonstrated that 
application of the polypeptide-variants PDGF-A and PDGF-B on badly healing 
rabbit wounds resulted in a comparable wound healing response (J. Surg. Res., 
2000, 93:230-236). 

20 

The term "encoding nucleic acid" relates to a DNA sequence which encodes an 
isolated, bioactive 2'-5'-oligoadenylate synthetase and/or RNAseL polypeptide 
according to the invention or a precursor, for example one possessing a signal 
sequence. The polypeptide can be encoded by a full-length sequence or any part 
25 of the encoding sequence, as long as the specific, for example enzymatic, activity 
is preserved. 

It is known that changes in the sequence of the above-described nucleic acids can 
be present, for example as a result of the degeneracy of the genetic code, or that 
30 non-translated sequences can be included, for example at the 5 - and/or 3 '-end of 
the nucleic acid, without the activity of these nucleic acids being significantly 
altered. The modifications which are described in more detail below can also be 
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carried out. This invention therefore also encompasses so-called "variants" of the 
above-described nucleic acids. 

"Variants" of the nucleic acids are to be understood as being all the DNA 
5 sequences which are complementary to a DNA sequence which hybridizes, under 
stringent conditions, to the reference sequence. In addition the polypeptide 
encoded by the variant exhibits an activity which is essentially the same as that 
exhibited by the polypeptide encoded by the reference sequence. 

10 The activity of a 2'-5'-oligoadenylate synthetase which can be used in accordance 
with the invention consists in the dsRNA-dependent conversion of ATP into 2- 
5A. Assays for determining this activity are summarized in Player and Torrence 
(1998, Pharmacol. Then, 78: 55-1 13). 

15 The activity of an RNAseL which can be used in accordance with the invention 
consists in the 2-5A-dependent degradation of RNA and in binding 2-5 A. Suitable 
assays are to be found in Player and Torrence (1998, Pharmacol. Then, 78: 55- 



20 "Stringent hybridization conditions" are to be understood as being those 
conditions which allow a hybridization, for example, at 60°C in 2.5 x SSC buffer, 
followed by several washing steps at 37°C in a lower buffer concentration, and 
with the hybridization remaining stable. 

2 5 Variants of the nucleic acid can also be part of the nucleic acid used in accordance 
with the invention having a length of at least 8 nucleotides, preferably having a 
length of at least 18 nucleotides, in particular having a length of at least 24 
nucleotides, particularly preferably having at least 30 nucleotides, and most 
preferably having at least 42 nucleotides. 



The term "regulation" is understood, for example, as being an increase or decrease 
in the quantity of polypeptide or the nucleic acid encoding it, with it being 
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possible for this change to take place, for example, on a transcriptional or 
translational or posttranslational level. 

The nucleic acids which can be used in accordance with the invention are 
5 preferably DNA or RNA, preferably a DNA, in particular a double-stranded 
DNA. Furthermore, the sequence of the nucleic acids can be characterized by the 
fact that it possesses at least one intron and/or a polyA sequence. The nucleic 
acids which are used in accordance with the invention can also be present in the 
form of their antisense sequence. 

10 

In general, a double-stranded DNA is preferred for the expression of the relevant 
2 , -5*-oligoadenylate synthetase or RNAseL gene, with particular preference being 
given to the DNA region which encodes the polypeptide. In the case of 
eukaryotes, this region begins with the first start codon (ATG) located in a Kozak 
15 sequence (Kozak, 1987, Nucleic Acids Res. 15: 8125-48) and continues to the 
next stop codon (TAG, TGA or TAA) which is located in the same reading frame 
as the ATG. In the case of prokaryotes this region begins with the first AUG (or 
GUG) after a Shine-Dalgarno sequence and ends with the next stop codon (TAA, 
TAG or TGA), which lies in the same reading frame to the ATG. 

20 

In another embodiment of the present invention a nucleic acid sequences useable 
according to the invention is used for generating antisense oligonucleotides 
(Zheng and Kemeny, 1995, Clin. Exp. Immunol. 100: 380-2; Nellen and 
Lichtenstein, 1993, Trends Biochem. Sci. 18: 419-23; Stein, 1992, Leukemia 6: 

25 967-74) and/or ribozymes (Amarzguioui, et al., 1998, Cell. Mol. Life Sci. 54: 
1175-202; Vaish, et al., 1998, Nucleic Acids Res. 26: 5237-42; Persidis, 1997, 
Nat. Biotechnol. 15: 921-2; Couture and Stinchcomb, 1996, Trends Genet. 12: 
510-5). Antisense oligonucleotides can be used to decrease the stability of nucleic 
acids and/or inhibit the translation of nucleic acid?. Thus, the nucleic acid 

30 sequences can be used, in accordance with the invention, to decrease, for example, 
expression of the corresponding genes in cells both in vivo and in vitro. Antisense 
oligonucleotides and ribozymes can therefore be suitable for establishing suitable 
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assays to find pharmaceutical active substances and/or diagnostics. This strategy 
is also suitable, for example, for skin and epidermal and dermal cells, in 
particular, when the antisense oligonucleotides are complexed with liposomes 
(Smyth et al., 1997, J. Invest. Dermatol. 108: 523-6; White et al., 1999, J. Invest. 
5 Dermatol. 112: 699-705; White et al., 1999, J. Invest. Dermatol. 112: 887-92). A 
single-stranded DNA or RNA is preferred for use as a probe or as an antisense 
oligonucleotide. 

It is furthermore possible to use a nucleic acid which has been prepared 
10 synthetically for implementing the invention. Thus, the nucleic acid which is used 
in accordance with the invention can be synthesized chemically, for example in 
accordance with the phosphotriester method, with the aid of the DNA sequences 
which are described in table 1 and/or with the aid of the protein sequences which 
are likewise described in table 1 by referring to the genetic code (see, for example, 
15 Uhlmann, E. & Peyman, A. (1990) Chemical Reviews, 90, 543-584, No. 4). 



Usually, oligonucleotides are rapidly degraded by endonucleases or exonucleases, 
in particular by DNases and RNases which are present in the cell. It is therefore 
advantageous to modify a nucleic acid in order to stabilize it against degradation 

20 in a way that high concentrations of the nucleic acid are maintained in the cell 
over a long period (Beigelman et al., 1995, Nucleic Acids Res. 23: 3989-94; 
Dudycz, 1995, WO 95/1 1910; Macadam et al., 1998, WO 98/37240; Reese et al., 
1997, WO 97/29116). Such a stabilization can typically be obtained by inserting 
one or more internucleotide phosphorus groups or by inserting one or more non- 

2 5 phosphorus internucleotides. 

Suitable modified internucleotides are summarized in Uhlmann and Peymann 
(1990 Chem. Rev. 90, 544) (see also Beigelman et al., 1995 Nucleic Acids Res. 
23: 3989-94; Dudycz, 1995, WO 95/1 1910; Macadam et al., 1998, WO 98/37240; 
30 Reese et al., 1997, WO 97/29116). Modified internucleotide phosphate radicals 
and/or non-phosphorus bridges in a nucleic acid useable according to the 
invention comprise, for example, methylphosphonate, phosphorothioate, 
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phosphoramidate, phosphorodithioate or phosphate ester, whereas non- 
phosphorus internucleotide analogs contain, for example, siloxane bridges, 
carbonate bridges, carboxymethyl esters, acetamidate bridges and/or thioether 
bridges. It is also intended that this modification should improve the life time of a 
5 pharmaceutical composition which can be employed in one of the uses according 
to the invention. 

In another embodiment of the use according to the invention, the above-described 
nucleic acids are contained in a vector, preferably in shuttle vector, a phagemid, a 
10 cosmid, an expression vector or a vector which is applicable in gene therapy. In 
addition, the above-described nucleic acids can be present in knock-out gene 
constructs or expression cassettes. 

A vector which is applicable in gene therapy preferably contains wound-specific 
15 regulatory sequences which are functionally linked to the above-described nucleic 
acid. 

The expression vectors can be prokaryotic or eukaryotic expression vectors. 
Examples of prokaryotic expression vectors are the pGEM vectors or pUC 

20 derivatives, for expression in E.coli, whereas examples of eukaryotic expression 
vectors are the vectors p426Met25 and p426GALl (Mumberg et al. (1994) Nucl. 
Acids Res., 22, 5767-5768) for expression in Saccharomyces cerevisiae, 
baculovirus vectors, as disclosed in EP-B1-0 127 839 or EP-B1-0 549 721, for 
expression in insect cells, and the vectors Rc/CMV and Rc/RSV, or SV40 vectors, 

2 5 for expression in mammalian cells, all of which vectors are generally available. 

In general, the expression vectors also contain promoters which are suitable for 
the corresponding cell, such as the trp promoter for expression in Exoli (see, e.g., 
EP-B1-0 154 133), the Met 25, GAL 1 or ADH2 promoter for expression in yeasts 
30 (Russel et al. (1983), J. Biol. Chem. 258, 2674-2682; Mumberg, see above), and 
the baculovirus polyhedrin promoter for expression in insect cells (see e.g. 
EP-B 1-0 127 839). Promoters which permit constitutive, regulatable, tissue- 
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specific, cell cycle-specific or metabolism-specific expression in eukaryotic cells 
are suitable, for example, for expression in mammalian cells. Regulative elements 
in accordance with the present invention are promoters, activator sequences, 
enhancers, silencers and/or repressor sequences. 



The expression of genes which are relevant to wound healing preferably takes 
place under the control of tissue-specific promoters, with skin-specific promoters, 
such as the human K10 promoter (Bailleul et al., 1990. Cell 62: 697-708), the 
human K14 promoter (Vassar et al., 1989, Proc. Natl. Acad. Sci. USA 86: 1563- 
10 67) or the bovine cytokeratin IV promoter (Fuchs et al., 1988; The biology of 
wool and hair (eds.: G.E. Rogers, et al.), pp. 287-309. Chapman and Hall, 
London/New York) being particularly preferred. 

Other examples of regulative elements which permit tissue-specific expression in 
15 eukaryotes are promoters or activator sequences from promoters or enhancers of 
those genes which encode proteins which are only expressed in particular cell 
types. 

Examples of regulative elements which permit cell cycle-specific expression in 
20 eukaryotes are promoters of the following genes: cdc25A, cdc25B, cdc25C, 
cyclinA, cyclin E, cdc2, E2F-1 to E2F-5, B-myb or DHFR (Zwicker J. and 
Muller R. (1997) Trends Genet. 13, 3-6). The use of cell cycle-regulated 
promoters is particularly preferred in cases in which expression of the 
polypeptides or nucleic acids used in accordance with the invention is to be 
2 5 restricted to proliferating cells. 

Examples of suitable regulative elements which permit constitutive expression in 
eukaryotes are promoters which are recognized by RNA polymerase III or viral 
promoters, CMV enhancer, CMV promoter, SV40 promoter or LTR promoters, 
30 e.g. derived from MMTV (mouse mammary tumor virus; Lee et al. (1981) Nature 
214, 228-232) and other viral promoter and activator sequences which are derived 
from, for example, HBV, HCV, HSV, HPV, EBV, HTLV or HIV. 



5 
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Examples of regulative elements which permit temporal regulative expression in 
eukaryotes are the tetracycline operator in combination with an appropriate 
repressor (Gossen M. et al. (1994) Curr. Opin. Biotechnol. 5, 516-20). 

5 

An example of a regulative element which permit simultaneously temporal and 
spatial limited expression are nucleic acids which encode a fusion between the 
sequence encoding for the site specific recombinase Cre and a modified estrogen 
receptor under the control of a tissue specific promoter. The resulting, tissue- 
10 specific cytoplasmic fusion protein can be translocated into the nucleus upon 
administration of the estrogen analog tamoxifen. Upon translocation into the 
nucleus, the fusion protein causes a site specific recombination which lead to a 
change in gene expression (Feil et al., 1996, Proc Natl Acad Sci 93: 10887-90). 

15 An example of a regulative element which permits keratinocyte-specific 
expression in skin is the FiRE element (Jaakkola et al., 2000, Gen. Ther., 7: 1640- 
1647). The FiRE element is an AP-1 -driven, FGF-inducible response element of 
the syndecan-1 gene (Jaakkola et al., 1998, FASEB J., 12: 959-9). 

20 Examples of regulative elements which permit metabolism-specific expression in 
eukaryotes are promoters which are regulated by hypoxia, by glucose deficiency, 
by phosphate concentration or by heat shock. 

An example of a regulative element which permits skin-specific expression is the 
25 FiRE element. 

In order to enable the above-described nucleic acids to be introduced into a 
eukaryotic or prokaryotic cell by means of transfection, transformation or 
infection of the nucleic acid can be present as a plasmid, or as a part of a viral or 
30 non-viral vector. After introduction into the cell, the nucleic acids will be 
translated to the polypeptide. Particularly suitable viral vectors are: baculoviruses, 
vacciniaviruses, adenoviruses, adeno-associated viruses and herpesviruses. 
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Particularly suitable non-viral vectors are: virosomes, liposomes, cationic lipids 
and polylysine-conjugated DNA. 

Examples of vectors which are applicable in gene therapy are viral vectors, for 
5 example adenoviral vectors or retroviral vectors (Lindemann et al., 1997, Mol. 
Med. 3: 466-76; Springer et al., 1998, Mol. Cell. 2: 549-58). Eukaryotic 
expression vectors are suitable for use in gene therapy when present in isolated 
form since naked DNA can penetrate into skin cells when applied topically 
(Hengge et al., 1996, J. Clin. Invest. 97: 2911-6; Yu et al., 1999, J. Invest. 
10 Dermatol. 112:370-5). 

Vectors which are applicable in gene therapy can also be obtained by complexing 
the above-described nucleic acid with liposomes, since this makes it possible to 
achieve a very high efficiency of transfection, particularly of skin cells (Alexander 

15 and Akhurst, 1995, Hum. Mol. Genet. 4: 2279-85). In lipofection, small, 
unilamellar vesicles consisting of cationic lipids are prepared by subjecting the 
liposome suspension to ultrasonication. The DNA is ionically bound on the 
surface of the liposomes, in a way that a positive net charge remains and 100% of 
the plasmid DNA is complexed by the liposomes. In addition to the DOTMA 

20 (l,2-dioleyloxypropyl-3-trimethylammonium bromide) and DPOE 
(dioleoylphosphatidylethanolamine) lipid mixtures employed by Feigner et al. 
(1987, see above), a large number of new lipid formulations are now available and 
tested for their efficiency in the transfection of various cell lines (Behr et al. 
(1989), Proc. Natl. Acad. Sci. USA 86, 6982-6986; Gao and Huang (1991), 

25 Biochim. Biophys. Acta 1 189, 195-203; Feigner et al. (1994) J. Biol. Chem. 269, 
2550-2561). Examples of the new lipid formulations are DOTAP N-[l-(2,3- 
dioleoyloxy)propyl]-N,N,N-trimethylammonium ethyl sulfate or DOGS 
(TRANSFECTAM; dioctadecylamidoglycylspermine). The Cytofectin GS 2888 
cationic lipids have also proved to be very well suited for transfecting 

30 keratinocytes in vitro and in vivo (US 5,777,153; Lewis et al., 1996, Proc. Natl. 
Acad. Sci. USA, 93: 3176-3181). Auxiliaries which increase the transfer of 
nucleic acids into the cell can be proteins or peptides which are bonded to DNA or 
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synthetic peptide-DNA molecules, for example, which make it possible to 
transport the nucleic acid into the nucleus of the cell (Schwartz et al. (1999) Gene 
Therapy 6, 282; Branden et al. (1999) Nature Biotech. 17, 784). Auxiliaries also 
encompass molecules which enable nucleic acids to be released into the 
5 cytoplasm of the cell (Planck et al. (1994) J. Biol. Chem. 269, 12918; Kichler et 
al. (1997) Bioconj. Chem. 8, 213) or liposomes, for example (Uhlmann and 
Peymann (1990) see above). Another particularly suitable form of vector for gene 
therapy can be obtained by binding the above-described nucleic acid to gold 
particles and using a Gene Gun to shoot the particles into tissue, preferably the 
10 skin, or cells (Wang et al., 1999, J. Invest. Dermatol., 112: 775-81, Tuting et al., 
1998, J. Invest. Dermatol. Ill: 183-8). 

Another embodiment of a vector which is applicable in gene therapy and which 
can be used in accordance with the invention can be prepared by introducing 
15 "naked" expression vectors into a biocompatible matrix, for example a collagen 
matrix. This matrix can be introduced into wounds in order to transfect the 
migrating cells with the expression vector and thereby expressing the polypeptides 
according to the invention in the cells (Goldstein and Banadio, US 5,962,427). 

20 For the genetherapeutic use of the above-described nucleic acid, it is 
advantageous that the part of the nucleic acid which encodes the polypeptide 
contains one or more non-coding sequences, including intron sequences, 
preferably between the promoter and the start codon of the polypeptide and/or a 
polyA sequence, in particular the naturally occurring polyA sequence or an SV40 

25 virus polyA sequence, especially at the 3' end of the gene. This will stabilize the 
mRNA (Palmiter et al., 1991, Proc. Natl. Acad. Sci. USA 88: 478-482; Jackson, 
1993, Cell 74: 9-14). 



Knock-out gene constructs are known to the skilled person from US Patents 
30 5,625,122; US 5,698,765; US 5,583,278 and US 5,750,825, for example. 
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Another preferred embodiment of the present invention is the use of a cell, 
preferably an autologous or a heterologous cell, in particular a skin cell, which is 
transformed with a vector which can be used in accordance with the invention or a 
knock-out gene construct, for diagnosis and/or prevention and/or treatment of 
5 wound healing and/or its pathological disorders, particularly venous ulcers and 
diabetes- associated poorly healing wounds and for identifying pharmacologically 
active substances. Cells can be either prokaryotic or eukaryotic cells; examples of 
prokaryotic cells are Exoli, and examples of eukaryotic cells are Saccharomyces 
cerevisiae or insect cells. Examples of skin cells are keratinocytes, fibroblasts and 
10 endothelial cells. 



A preferred transformed cell which can be used in accordance with the invention 
is a transgenic, embryonic, non-human stem cell which is characterized by at least 
one knock-out gene construct which can be used in accordance with the invention 
15 and/or at least one expression cassette which can be used in accordance with the 
invention, as described above. Methods for transforming cells and/or stem cells 
are well known to the skilled person and include, for example, electroporation and 
microinjection. 



20 A particularly preferred transformed cell is a skin cell, such as a keratinocyte, a 
fibroblast, and/or an endothelial cell which expresses a nucleic acid or a protein 
according to the present invention. 



Transgenic, non-human mammals, whose genome contains at least one knock-out 
25 gene construct which can be used in accordance with the invention and/or at least 
one expression cassette which can be used in accordance with the invention, as 
previously described can be used for diagnosis and/or prevention and/or treating 
of wound healing and/or its pathological disorders, particularly venous ulcers and 
diabetes- associated poorly healing wounds, or for identifying pharmacologically 
30 active substances. Depending on the promoter employed, transgenic animals 
which contain one of the above-described expression cassettes generally exhibit 
an expression of the nucleic acids and/or polypeptides which is increased in a 
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tissue-specific manner and can be used for analyzing disturbances in wound 
healing. Thus, an activin A transgenic mouse, for example, exhibits improved 
wound healing (Munz et al., 1999, EMBO J. 18: 5205-15) whereas a transgenic 
mouse possessing a dominant negative KGF receptor exhibits delayed wound 
5 healing (Werner et al., 1994, Science 266: 819-22). In addition, previously 
described transgenic animals can be provided with improved wound healing 
properties. 

Methods for preparing transgenic animals, in particular transgenic mice, are 
10 likewise known to the skilled person from DE 196 25 049 and US 4,736,866; 
US 5,625,122; US 5,698,765; US 5,583,278 and US 5,750,825, and comprise 
transgenic animals which can be generated, for example, by way of the direct 
injection of expression vectors (see above) into embryos or spermatocytes or by 
way of the transfection of expression vectors into embryonic stem cells (Polites 
15 and Pinkert: DNA Microinjection and Transgenic Animal Production, pages 15 to 
68 in Pinkert, 1994: Transgenic Animal Technology: A Laboratory Handbook, 
Academic Press, London, UK; Houdebine, 1997, Harwood Academic Publishers, 
Amsterdam, the Netherlands; Doetschman: Gene Transfer in Embryonic Stem 
Cells, pages 115 to 146 in Pinkert, 1994, see above; Wood: Retrovirus-Mediated 
20 Gene Transfer, pages 147 to 176 in Pinkert, 1994, see above; Monastersky: Gene 
Transfer Technology: Alternative Techniques and Applications, pages 177 to 220 
in Pinkert, 1994, see above). 

If the previously described nucleic acids, which can be used in accordance with 
25 the invention, are integrated into so-called targeting vectors or gene targeting 
constructs (Pinkert, 1994, see above), it is possible, following transfection of 
embryonic stem cells and homologous recombination, to generate, for example, 
gene deficient mice which, in general, as heterozygous mice, exhibit reduced 
expression of the nucleic acid, whereas homozygous mice no longer exhibit any 
30 expression of the nucleic acid. The animals which have been generated in this way 
can also be used for analyzing wound healing disorders, particularly venous ulcers 
and diabetes- associated poorly healing wounds. Thus, the eNOS- (Lee et al., 
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1999, Am. J. Physiol. 277: H1600-H1608), Nf-I (Atit et al., 1999, J. Invest. 
Dermatol. 1 12: 835-42) and osteopontin- (Liaw et al., 1998, J. Clin. Invest. 101: 
967-71) deficient mice, for example, exhibit delayed wound healing. In addition, a 
tissue-specific reduction in the expression of genes which are relevant to wound 
5 healing, for example in skin-specific cells, as achieved using the Cre-IoxP system 
(stat3-deficient mouse, Sano et al., EMBO J. 1999 18: 4657-68) is to be preferred, 
particularly a concomitant spatial and temporal deletion using the Cre-ER(T) 
system (Metzger et al., Methods 2001 1: 71-80). Transgenic and gene-targeted 
cells or animals which have been generated in this way can also be used for 
10 screening and for identifying pharmacologically active substances and/or vectors 
which are active in gene therapy. 

2-5'-01igoadenylate synthetase and RNAseL polypeptides which can be used in 
accordance with the invention can be prepared using well-known recombinant 

15 methods. In addition, polypeptides which can be used in accordance with the 
invention can be isolated from an organism or from tissue or cells and used in 
accordance with the invention. Thus, it is possible, for example, to purify 
polypeptides which can be used in accordance with the invention from 
mammalian tissue, for example from skin, or from body fluids, for example blood, 

20 serum, saliva, synovial fluid or wound exudates. Furthermore, it is possible to 
prepare cell lines from cells which are expressing polypeptides which can be used 
in accordance with the invention. These cell lines can then be used for isolating 
polypeptides which can be used in accordance with the invention (summarized in 
Player and Torrence, 998, Pharmacol. Ther., 78: 55-1 13). For example, expression 

25 vectors which contain the nucleic acids which can be used in accordance with the 
invention can be transformed into skin cells, for example HaCaT cells. The 
expression can, for example, be constitutive or be inducible. The cells or tissue are 
preferably interferon-treated. 



30 Furthermore, 2'-5'-oligoadenylate synthetase and RNAseL polypeptides which can 
be used in accordance with the invention can be prepared recombinantly. For 
example RNAseL has been prepared using the baculovirus system (Dong et al, 
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1994, J. Biol. Chem., 269: 14153-14158). T-S'-Oligoadenylate synthetase proteins 
can likewise be prepared recombinantly (e.g. Rebouillat and Hovanessian, see 
above). 

5 The 2'-5'-oligoadenylate synthetase or RNAseL polypeptide is, for example, 
prepared by expressing the above-described nucleic acids in a suitable expression 
system, as already mentioned above, using methods which are well known to the 
skilled person. Examples of suitable cells are the E. coli strains DHS, HB101 or 
BL21, the yeast strain Saccharomyces cerevisiae, the insect cell line 
10 Lepidopteran, e.g. from Spodoptera frugiperda, or the animal cells COS, Vero, 
293, HaCaT and HeLa, all of which are generally available. 

The 2'-5'-oligoadenylate synthetase and RNAseL polypeptides which can be used 
in accordance with the invention can be additionally characterized by the fact that 

15 they can be prepared synthetically. Thus, the entire polypeptide, or parts thereof, 
can, for example, be synthesized by means of classical synthesis (Merrifield 
technique). Parts of the polypeptides according to the invention are suitable, in 
particular, for obtaining antisera which can then be used to search suitable gene 
expression libraries in order, in this way, to obtain other functional variants of the 

20 polypeptide according to the invention. Thus, p69/p71 and OAS3 were isolated 
using monoclonal antibodies (Hovanessian et al., 1987, EMBO J, 6: 1273-1280; 
Hovanessian et al., 1988, J. Biol. Chem., 263: 4945-4949). 

Another embodiment relates to the use of the 2'-5'-oligoadenylate synthetase 
25 and/or RNAseL polypeptides according to the invention, with the polypeptides 
being employed in the form of a fusion protein. Fusion proteins which can be used 
in accordance with the invention can be prepared, for example, by expressing 
nucleic acids which can be used in accordance with the invention in a suitable 
cell. 

30 

The fusion proteins themselves already exhibit the function of a 2'-5'- 
oligoadenylate synthetase or RNAseL polypeptide of the invention or else are 
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only fiinctional after the fusion moiety has been eliminated. These fusion proteins 
include, in particular, fusion proteins having a content of approx. 1-300, 
preferably approx. 1-200, in particular approx. 1-100, especially approx. 1-50, 
foreign amino acids. Examples of such peptide sequences are prokaryotic peptide 
5 sequences which can be derived, for example, from E. coli galactosidase. 
Furthermore, it is also possible to use viral peptide sequences, as derived, for 
example, from the bacteriophage Ml 3, in order to generate fusion proteins for the 
phage-display method, which is known to the skilled person. 

10 Other preferred examples of peptide sequences for fusion proteins which can be 
used in accordance with the invention are peptides which facilitate detection of 
the fusion proteins; these include, for example, green fluorescent protein (WO 
95/07463) or functional variants thereof. 

15 In order to purify the above-described 2'-5'-oligoadenylate synthetase and 
RNAseL polypeptides, an additional polypeptide ("tag") can be added. Protein 
tags in accordance with the invention permit, for example, high-affinity 
absorption to a matrix, stringent washing with suitable buffers without eluting the 
complex to any significant extent, and, subsequently, specific elution of the 

20 absorbed complex. Examples of the protein tags which are known to the skilled 
person comprise a (His) 6 tag, a Myc tag, a FLAG tag, a hemagglutinin tag, a 
glutathione transferase (GST) tag, intein possessing an affinity chitin-binding tag, 
or a maltose-binding protein (MBP) tag. These protein tags can be located N- 
terminally, C-terminally and/or internally. 



Another embodiment of the invention relates to the use of an antibody or antibody 
fragment, preferably a polyclonal or monoclonal antibody or antibody fragment, 
for analyzing, diagnosis, prevention and/or treating of wound healing and/or its 
pathological disorders, particularly venous ulcers and diabetes- associated poorly 
30 healing wounds, and also to its use for identifying pharmacologically active 
substances, wherein an antibody-producing organism is immunized with a 2 , -5 t - 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 
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accordance with the invention. Polyclonal and monoclonal antibodies directed 
against 2 , -5 , -oligoadenylate synthetase polypeptides which can be used in 
accordance with the invention are known (Hovanessian et al., 1987, see above; 
Chebath et al. 1987, J. Biol. Chem., 262: 3852-3857; Marie et al., 1989, Biochem. 
5 Biophys. Res. Commun., 160: 580-587). 

Thus, the local injection of monoclonal antibodies against TGF beta 1, for 
example, can improve wound healing in an animal model (Ernst et al., 1996, Gut 
39: 172-5). 

10 

The method for preparing an antibody or antibody fragment, preferably a 
polyclonal or monoclonal antibody, is performed according to methods which are 
well known to the skilled person. These methods comprise the immunizing of a 
mammal, for example a rabbit, with the 2 , -5 , -oligoadenylate synthetase or 

15 RNAseL polypeptide according to the invention, or functional variants thereof, 
preferably with parts thereof having a length of at least 6 amino acids, preferably 
having a length of at least 8 amino acids, in particular having a length of at least 
12 amino acids, where appropriate in the presence of, e.g., Freund's adjuvant 
and/or aluminum hydroxide gels (see, e.g., Diamond, B.A. et al. (1981) The New 

20 England Journal of Medicine, 1344-1349). The polyclonal antibodies which have 
been formed in the animal as the result of an immunological reaction can 
subsequently be readily isolated from the blood using well-known methods and 
purified by means of column chromatography, for example. Monoclonal 
antibodies can, for example, be prepared by the known method of Winter & 

25 Milstein (Winter, G. & Milstein, C. (1991) Nature, 349, 293-299). As an 
alternative to the classical antibodies, it is possible, for example, to use so-called 
"anticalines", which are based on lipocalin (Beste et al., 1999, Proc. Natl. Acad. 
Sci. USA, 96: 1898-1903). The natural ligand-binding sites of the lipocalins, such 
as the retinol-binding protein or the bilin-binding protein, can, for example, be 

30 altered, using a "combinatorial protein design" kit. The ligand binding sites than 
bind to selected haptens, for example to the polypeptides which can be used in 
accordance with the invention (Skerra, 2000, Biochim. Biophys. Acta 1482: 337- 
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50), Other known "scaffolds" are known to be alternatives to antibodies for 
molecular recognition (Skerra, J. Mol. Recognita 2000, 13: 167-187). 

The antibody which can be used in accordance with the invention, or the antibody 
5 fragment, are directed against a 2'-5'-oligoadenylate synthetase or RNAseL 
polypeptide according to the invention and react specifically with the 2-5- 
oligoadenylate synthetase or RNAseL polypeptides according to the invention, 
with the above mentioned parts of the polypeptide either themselves being 
immunogenic or with it being possible to make them immunogenic, or to increase 

10 their immunogenicity, by coupling them to suitable carriers, such as bovine serum 
albumin. This antibody, which can be used in accordance with the invention, is 
either polyclonal or monoclonal; it is preferably a monoclonal antibody. 
According to the present invention, the term antibody or antibody fragment is also 
understood as meaning recombinantly prepared and optionally modified 

15 antibodies or antigen-binding parts thereof, such as chimeric antibodies, 
humanized antibodies, multifunctional antibodies, bispecific or oligospecific 
antibodies, single-stranded antibodies, or F(ab) or F(ab) 2 fragments (see, e.g., EP- 
Bl-0 368 684, US 4,816,567, US 4,816,397, WO 88/01649, WO 93/06213, 
WO 98/24884). 



The present invention also relates to the use of at least one 2 , -5 , -oligoadenylate 
synthetase and/or RNAseL polypeptide which can be used in accordance with the 
invention, or a functional variant thereof, or a nucleic acid encoding it, or a variant 
thereof, or of a cell which is expressing a 2'-5'-oligoadenylate synthetase and/or 

25 RNAseL polypeptide which can be used in accordance with the invention, or a 
functional variant thereof, or a nucleic acid encoding it, or a variant thereof, or of 
an antibody or antibody fragment which is directed against a 2'-5'-oligoadenylate 
synthetase and/or RNAseL polypeptide which can be used in accordance with the 
invention, where appropriate combined or together with suitable additives and 

30 auxiliaries, for preparing a drug for prevention and/or treating wound healing 
and/or its pathological disorders, particularly venous ulcers and diabetes- 
associated poorly healing wounds. 
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The invention furthermore relates to the use of a drug for prevention and/or 
treating of wound healing and/or its pathological disorders, particularly venous 
ulcers and diabetes- associated poorly healing wounds, with at least one 2 , -5'- 
5 oligoadenylate synthetase and/or RNAseL polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, or a nucleic acid 
encoding it, or a cell which is expressing a 2 ? -5'-oligoadenylate synthetase and/or 
RNAseL polypeptide which can be used in accordance with the invention, or a 
functional variant thereof, or a nucleic acid encoding it, or a variant thereof, or an 
10 antibody or an antibody fragment which is directed against a T-S'-oligoadenylate 
synthetase and/or RNAseL polypeptide which can be used in accordance with the 
invention, or a functional variant thereof, being employed, where appropriate 
combined or together with suitable additives and auxiliaries. 

15 The therapy of wound healing and/or its pathological disorders, particularly 
venous ulcers and diabetes- associated poorly healing wounds, can be effected in 
a conventional manner, for example using dressings, plasters, compresses or gels 
which contain the drugs according to the invention. Thus, it is possible to 
administer the drugs containing suitable additives or auxiliaries, such as 

20 physiological sodium chloride solution, demineralized water, stabilizers, 
proteinase inhibitors, gel formulations, such as white vaseline, low-viscosity 
paraffin and/or yellow wax, etc., topically and locally in order to exert an 
immediate and direct effect on wound healing. Administration of the drugs 
according to the invention can furthermore be effected, likewise topically and 

25 locally in the region of the wound, in the form of liposome complexes or gold 
particle complexes, where appropriate. The treatment can also be effected using a 
transdermal therapeutic system (TTS), which enables the drugs which can be used 
in accordance with the invention to be released in a temporarily controlled 
manner. TTS have been disclosed, for example, in EP 0 944 398, EP 0 916 336, 

30 EP 0 889 723 and EP 0 852 493. However, the treatment with the drugs which can 
be used in accordance with the invention can also be effected by way of oral 
dosage forms, for example tablets or capsules, by way of the mucous membranes, 
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for example the nose or the oral cavity, or in the form of depots which are 
implanted under the skin. 



One preferred embodiment of a drug according to the present invention comprises 
5 the application of an above- described nucleic acid in form of an above- described 
viral vector or complexed with liposomes or with gold particles topically and 
locally in the area of the wound. 



A drug which contains the described nucleic acid in naked form, or in the form of 
10 one of the above-described vectors which are effective in gene therapy, or in a 
form in which it is complexed with liposomes or gold particles, is especially 
suitable for use in human gene therapy. The pharmaceutical excipient is, for 
example, a physiological buffer solution, preferably having a pH of approx. 6.0- 
8.0, preferably of approx. 6.8-7.8, in particular of approx. 7.4, and/or an 
15 osmolarity of approx. 200-400 rnilliosmol/liter, preferably of approx. 290-310 
milliosmol/liter. The pharmaceutical excipient can additionally contain suitable 
stabilizers, such as nuclease inhibitors, preferably sequestering agents such as 
EDTA and/or other auxiliaries which are known to the skilled person. 



20 Administration of the above-described nucleic acid, where appropriate in the form 
of the viral vectors which are described in more detail above or as liposome 
complexes or gold particle complexes, is normally effected topically and locally 
in the region of the wound, for example by using a Gene Gun. It is also possible to 
administer the polypeptide itself, together with suitable additives or auxiliaries, 

25 such as physiological sodium chloride solution, demineralized water, stabilizers, 
proteinase inhibitors, gel formulations, such as white vaseline, low-viscosity 
paraffin and/or yellow wax, etc., in order to exert an immediate and direct effect 
on wound healing. 



30 A further preferred embodiment of a drug according to the present invention 
comprises the application of polypeptide according to the present invention. For 
topical application the polypeptide can be combined with suitable auxiliaries, such 
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as physiological NaCl, demineralized water, stabilizers, protease inhibitors, gel 
formulations, such as white Vaseline, paraffin and/or yellow wax. These 
compositions can be administered to influence the wound healing immediately. 

5 A further preferred embodiment of a drug according to the present invention 
comprises a transformed cell, particularly a autologous or allogene skin cell, 
which expresses a nucleic acid and a polypeptide of the present invention. The 
transformed cell can be transplanted by means of suitable carrier systems, such as 
micro carriers, e.g. a dextran matrix (US 5,980,888). 

10 

A further preferred embodiment of a drug according to the present invention is the 
administration of a catalytically active antibody or an antibody fragment, 
influencing the function of 2-5 OAS and/or RNase L. Examples of such 
catalytically active antibobies can be found in Tramontano et al., 1986, Science 
15 234: 1566-70. 

The present invention furthermore relates to the use of at least one 2-5'- 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, or a nucleic acid 

20 encoding it, or a variant thereof, or of a cell which is expressing a 2'-5'- 
oligoadenylate synthetase or RNAseL polypeptide or a functional variant thereof, 
or a nucleic acid which is encoding it, or a variant thereof, or of an antibody or an 
antibody fragment which is directed against a 2'-5'-oligoadenylate synthetase or 
RNAseL polypeptide which can be used in accordance with the invention, or a 

25 functional variant thereof, where appropriate combined or together with suitable 
additives and auxiliaries, for preparing a diagnostic agent for diagnosis wound 
healing and/or its pathological disorders, particularly venous ulcers and diabetes- 
associated poorly healing wounds. 



30 



For example, it is possible, according to the present invention, to use one of the 
above-described nucleic acids to prepare a diagnostic agent on the basis of the 
polymerase chain reaction (examples 2 to 5, PCR diagnosis, e.g. in accordance 
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with EP 0 200 362) or of an RNase protection assay (see, e.g., Sambrook et al., 
see above, chapter 7, pages 7.71-7.78; Werner et al., 1992, Growth Factors and 
Receptors: A Practical Approach 175-197; Werner, 1998, Proc. Natl. Acad. Sci. 
U.S.A. 89: 6896-6900). These tests are based on the specific hybridization of a 
5 nucleic acid with its complementary strand, usually the corresponding mRNA or 
its cDNA. The nucleic acids which can be used in accordance with the invention 
can also be modified, for example as disclosed in EP 0 063 879. Preferably, such a 
DNA fragment is labeled with suitable reagents, for example radioactively with <x- 
P 32 -dCTP, or non-radioactively with biotin or digoxigenin, using well-known 

10 methods, and incubated with isolated RNA which has preferably previously been 
bound to suitable membranes consisting, for example, of nitrocellulose or nylon. 
When the quantity of RNA investigated is the same from each tissue sample, it is 
then possible to determine the quantity of mRNA which has been labeled 
specifically by the probe. Alternatively, the presence of mRNA can also be 

15 determined directly in tissue sections by means of in-situ hybridization (see, e.g., 
Werner et al., 1992, Proc. Natl. Acad. Sci. U.S.A. 89: 6896-900). 

The present invention furthermore relates to the use of a diagnostic agent for 
diagnosis of wound healing and/or its pathological disorders, particularly venous 

20 ulcers and diabetes- associated poorly healing wounds, with at least one 2 f -5- 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, or a nucleic acid 
encoding it, or a variant thereof, or a cell which is expressing a 2 , -5'- 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 

25 accordance with the invention, or a functional variant thereof, or a nucleic acid 
encoding it, or a variant thereof, or an antibody or an antibody fragment which is 
directed against a 2'-5 , -oligoadenylate synthetase or RNAseL polypeptide which 
can be used in accordance with the invention, or a functional variant thereof, 
being employed, where appropriate combined or together with suitable additives 

30 and auxiliaries, for diagnosis of wound healing and/or its pathological disorders, 
particularly venous ulcers and diabetes- associated poorly healing wounds. 
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It is consequently also possible, with the aid of the diagnostic agent which can be 
used in accordance with the invention, to specifically measure in vitro the strength 
of the expression of the given gene in a tissue sample in order, for example, to be 
able to diagnose a wound healing disturbance with certainty (Examples 2 and5 ). 
5 Such a method is particularly suitable for the early prediction of wound healing 
disturbances, particularly venous ulcers and diabetes- associated poorly healing 
wounds which are characterized by a decreased expression of 2-5 OAS (Example 



10 A preferred diagnostic agent according to the invention comprises a 2-5'- 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 
accordance with the invention or the immunogenic parts thereof which have been 
described in more detail above. The polypeptide or the parts thereof, which are 
preferably bound to a solid phase, for example consisting of nitrocellulose or 

1 5 nylon, can, for example, be brought into contact, in vitro, with the body fluid, e.g. 
wound exudate, to be investigated in order, in this way, to be able to react, for 
example, with autoimmune antibodies. The antibody-peptide complex can 
subsequently be detected with the aid of labeled anti-human IgG or anti-human 
IgM antibodies, for example. The label consists, for example, of an enzyme, such 

20 as peroxidase, which catalyzes a color reaction. The presence, and the quantity of 
autoimmune antibody which is present, can consequently be detected readily and 
rapidly by means of a color reaction. 

Another diagnostic agent which can be used in accordance with the invention, and 
25 which is part of the subject matter of the present invention, comprises the 
antibodies which can be used in accordance with the invention themselves. These 
antibodies can be used, for example, to investigate a tissue sample readily and 
rapidly so as to determine whether the polypeptide concerned is present in an 
increased quantity in order, thereby, to obtain an indication of possible diseases, 
30 in particular wound healing disturbances, particularly venous ulcers and diabetes- 
associated poorly healing wounds. In this case, the antibodies according to the 
invention are labeled, for example, with an enzyme, as has already been described 
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above. This thereby makes it possible to detect the specific antibody-peptide 
complex readily and also rapidly by way of an enzymatic color reaction. 

Another diagnostic agent which can be used in accordance with the invention 
5 comprises a probe, preferably a DNA probe, and/or primers. This opens up 
another possibility of isolating the described nucleic acids from a suitable gene 
library, for example from a wound-specific gene library, using a suitable probe 
(see.e.g., J. Sambrook et al., 1989, Molecular Cloning. A Laboratory Manual 2nd 
edition, Cold Spring Harbor Laboratory, Cold Spring Harbor, NY, chapter 8, 

10 pages 8.1 to 8.81, chapter 9, pages 9.47 to 9.58 and chapter 10, pages 10.1 to 
10.67). Preferably, the probes are bound to solid phase and nucleic acids are 
brought into contact with the probes. Alternatively, nucleic acids to be analyzed 
are bound to solid phase and probes are brought into contact for diagnosis. In both 
cases, detection systems for nucleic acids are well known to the skilled person and 

15 comprise for example radioactive labeling or digoxigenine-labeling. Preferably, 
the nucleic acid to be investigated or the probe for diagnosis bound to solid phase 
are part of an array. 

Examples of suitable probes are DNA or RNA fragments having a length of 
20 approx. 100-1000 nucleotides, preferably having a length of approx. 200-500 
nucleotides, in particular having a length of approx. 300-400 nucleotides, and 
whose sequence can be derived from the 2*-5'-oligoadenylate synthetase or 
RNAseL polypeptides according to SEQ ID No. 1 to SEQ ID No. 4 and SEQ ID 
No. 9 to SEQ ID No. 12 of the sequence listing and/or using the cDNA sequences 
25 of the database entries given in table 1 or using the sequence listing in accordance 
with one of SEQ ID No. 5 to SEQ ID No. 8 and SEQ ID No. 13 to SEQ ID No. 
14. 

Alternatively, oligonucleotides which are suitable for use as primers for a 
30 polymerase chain reaction can be synthesized with the aid of the derived nucleic 
acid sequences. These primers can then be used to amplify and isolate the 
previously described nucleic acid, or parts of this nucleic acid, from cDNA, for 
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example from wound-specific cDNA (examples 2 to 5). Examples of suitable 
primers are DNA fragments having a length of approx. 10 to 100 nucleotides, 
preferably having a length of approx. 15 to 50 nucleotides, in particular having a 
length of 20 to 30 nucleotides, and whose sequence can be derived from the 2-5'- 
5 oligoadenylate synthetase or RNAseL polypeptides according to SEQ ID No. 1 to 
SEQ ID No. 4 and SEQ ID No. 9 to SEQ ID No. 12 of the sequence listing and/or 
using the cDNA sequences of the database entries given in table 1 or using the 
sequence listing in accordance with one of SEQ ID No. 5 to SEQ ID No. 8 and 
SEQ ID No. 13 to SEQ ID No. 14. 

10 

The invention further relates to the use of at least one 2'-5'-oligoadenyIate 
synthetase or RNAseL polypeptide which can be used in accordance with the 
invention, or a functional variant thereof, or a nucleic acid encoding it, or a variant 
thereof, or of a cell which is expressing a 2'-5*-oligoadenylate synthetase or 

15 RNAseL polypeptide which can be used in accordance with the invention, or a 
functional variant thereof, or a nucleic acid encoding it, or a variant thereof, or of 
an antibody or antibody fragment which is directed against a 2'-5'-oligoadenylate 
synthetase or RNAseL polypeptide which can be used in accordance with the 
invention, or a functional variant thereof, where appropriate combined or together 

20 with suitable additives and auxiliaries, for identifying pharmacologically active 
substances in association with wound healing and/or its pathological disorders, 
particularly venous ulcers and diabetes- associated poorly healing wounds. 

The present invention furthermore relates to the use of at least one 2'-5*- 
25 oligoadenylate synthetase or RNAseL polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, or a nucleic acid 
encoding it, or a variant thereof, or of a cell which is expressing a 2-5'- 
oligoadenylate synthetase or RNAseL polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, or a nucleic acid 
30 encoding it, or a variant thereof, or of an antibody or an antibody fragment which 
is directed against a ^-S'-oligoadenylate synthetase or RNAseL polypeptide which 
can be used in accordance with the invention, or a functional variant thereof, 
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where appropriate combined or together with suitable additives and auxiliaries, 
for preparing a test for identifying pharmacologically active substances in the 
context with wound healing, in particular wound healing disturbances, particularly 
venous ulcers and diabetes- associated poorly healing wounds. 



Within the meaning of the present invention, the term "pharmacologically active 
substances" is to be understood as meaning all those molecules, compounds 
and/or compositions and substance mixtures which can interact, under suitable 
conditions, with the previously described nucleic acids, nucleic acid analogs, 

10 polypeptides, antibodies or antibody fragments, where appropriate together with 
suitable additives and auxiliaries. While possible interactors can be simple 
chemical organic or inorganic molecules or compounds, they can also comprise 
nucleic acids, peptides, proteins or complexes thereof. Because of their 
interaction, the interactors can exert an influence on the function(s) of the nucleic 

15 acids, polypeptides or antibodies in vivo or in vitro . Alternatively the interactors 
could just bind to the previously described nucleic acids, polypeptides, antibodies 
or antibody fragments or perform other interactions with them in a covalent or 
non-covalent manner. 

20 The present invention furthermore relates to the use of a test for identifying 
pharmacologically active substances associated with wound healing and/or its 
pathological disorders, particularly venous ulcers and diabetes- associated poorly 
healing wounds, with at least one 2 , -5 , -oligoadenylate synthetase or RNAseL 
polypeptide which can be used in accordance with the invention, or a functional 

25 variant thereof, or a nucleic acid encoding it, or a variant thereof, or a cell which 
is expressing a 2 , -5'-oligoadenylate synthetase or RNAseL polypeptide which can 
be used in accordance with the invention, or a functional variant thereof, or a 
nucleic acid encoding it, or a variant thereof, or an antibody or an antibody 
fragment which is directed against a 2 , -5'-oligoadenylate synthetase or RNAseL 

30 polypeptide which can be used in accordance with the invention, or a functional 
variant thereof, being employed, where appropriate combined or together with 
suitable additives and auxiliaries. 
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Another embodiment of the invention relates to the use of at least one polypeptide 
which can be used in accordance with the invention or a nucleic acid encoding it, 
or of a cell which is expressing a polypeptide which can be used in accordance 
5 with the invention or a nucleic acid encoding it, or of an antibody or an antibody 
fragment which is directed against a polypeptide which can be used in accordance 
with the invention, where appropriate combined or together with suitable 
additives and auxiliaries, for identifying pharmacologically active substances 
associated with wound healing and/or its pathological disturbances, particularly 

10 venous ulcers and diabetes- associated poorly healing wounds, with the 
pharmacologically active substances exerting an influence on the activity of at 
least one 2'-5'-oligoadenylate synthetase or RNAseL polypeptide which can be 
used in accordance with the invention. For this, a pharmacologically active 
substance can be brought into contact with the polypeptide which can be used in 

15 accordance with the invention and the change in activity can be determined or the 
activity can be compared with that of untreated polypeptide. 

Suitable assays for determining the activity of the 2'-5'-oligoadenylate synthetase 
and RNAseL polypeptides which can be used in accordance with the invention are 
20 known to the skilled person and are summarized in Reboulliat and Hovanessian 
(1999, see above) and Player and Torrence (1998, see above). 

In order to estimate the activity of a 2'-5 , -oligoadenylate synthetase, 2-5A 
synthetase activity can be measured by means of an enzyme assay in which the 

25 end product is subsequently determined. This can be done using radioactively 
labeled ATP. The subsequent analysis of the 2-5A products can then be carried 
out by means of HPLC, column chromatography, thin layer chromatography, 
electrophoresis or binding to DEAE paper (Player and Torrence, 1999, see above; 
p. 69). In addition, 2-5A can be detected using antibodies which recognize 2-5A 

30 end products. Furthermore, it is possible to use a coupled assay which contains 
both a 2'-5'-oligoadenylate synthetase polypeptide and an RNAseL polypeptide. 
The activity of a 2 , -5 , -oligoadenylate synthetase polypeptide which has been 



WO 02/090552 




modulated by pharmacologically active substances can then be established by 
measuring the RNAse activity. Another indirect test consists of measuring the 
inhibition of protein synthesis in a cell-free system due to degradation of the RNA 
(Player and Torrence, 1999, see above; p. 69). In addition, the pyrophosphate 
5 which is released by the conversion of ATP into 2-5A can be determined by 
means of a spectrophotometric assay. 

In order to estimate the activity of the RNAseL, it is possible either to determine 
2-5A binding or the RNAse activity. The 2-5A binding can be established, for 

10 example, by means of radioaffinity labeling, as described in Floyd-Smith et al. 
(1982, J. Biol. Chem., 257: 8584-8587) or Nolan-Sorden et al. (1990, Anal. 
Biochem., 184: 298-304) or by means of competitive binding with radioactive 
substrates as described, for example, in Johnston and Torrence (1984; in: 
Interferon: Mechanism of Production and Action, pages 189-298, Elsevier). It is 

15 also possible to carry out a nuclease assay. Suitable nuclease assays consist in the 
gel-electrophoretic analysis of specific or nonspecific RNAse cleavage products 
(Wreschner et al., 1981, Nucleic Acid Res., 9: 1571-1581; Williams et al., 1981, 
Methods Enzymol., 79: 199-208), the degradation of radiolabeled poly(U) by the 
RNAseL on 2-5 A cellulose (Silverman, 1985, Anal. Biochem., 144: 450-460) and 

20 the determination of acid-precipitable radioactivity (Biglioni et al., 1981, J. Biol. 
Chem., 256: 3253-3257). 

In one embodiment of the present invention, at least one cell which is expressing a 
2 , -5'-oligoadenylate synthetase or RNAseL polypeptide, or a functional variant 
25 thereof, or a nucleic acid encoding it, or a variant thereof, is used for identifying 
pharmacologically active substances in association with wound healing and/or its 
pathological disorders, particularly venous ulcers and diabetes- associated poorly 
healing wounds. 



30 A suitable system can be prepared, for example, by means of the stable 
transformation of epidermal or dermal cells with expression vectors which contain 
selectable marker genes and the described nucleic acids. In this method, the 
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expression of the described nucleic acids in the cells is altered such that it 
corresponds to the pathologically disturbed expression in vivo. Antisense 
oligonucleotides which bind to the described nucleic acid can also be used for this 
purpose. It is therefore particularly advantageous for these systems to be 
5 acquainted with the expression behavior of the genes in association with disturbed 
regenerative processes, as disclosed in this application. In this way, it is frequently 
possible to imitate the pathological behavior of the cells in vitro and substances 
can be sought which once again restore the normal behavior of the cells and which 
possess a therapeutic potential. 

10 

HaCaT cells, which are generally available, and the expression vector (pCMV4 
(Anderson et al., 1989, J. Biol. Chem. 264: 8222-9) are, for example, suitable for 
these test systems which can be used in accordance with the invention. Thus, the 
above-described nucleic acid can be integrated into the expression vectors either 

15 in the sense orientation or in the anti-sense orientation such that the functional 
concentration of the mRNA of the corresponding genes in the cells is either 
increased or decreased by hybridization with the antisense RNA. After the 
transformation, and selection of stable transformants, the cells in culture generally 
exhibit an altered proliferation behavior, migration behavior and/or differentiation 

20 behavior as compared with control cells. This behavior in vitro frequently 
correlates with the function of the corresponding genes in regenerative processes 
in the organism (Yu et al., 1997, Arch. Dermatol. Res. 289: 352-9; Mils et al., 
1997, Oncogene 14: 15555-61: Charvat et al., 1998, Exp Dermatol 7: 184-90; 
Werner, 1998, Cytokine Growth Factor Rev. 9: 153-65; Mythily et al., 1999, J. 

25 Gen. Virol. 80: 1707-13) and can be detected using tests which are simple and 
rapidly implementable such that it is possible develop test systems for 
pharmacologically active substances based on these tests. Thus, the proliferation 
behavior of cells can be established very rapidly by means, for example, of the 
incorporation of labeled nucleotides into the DNA of the cells (see, e.g., Savino 

30 and Dardenne, 1985, J. Immunol. Methods 85: 221-6; Perros and Weightman, 
1991, Cell Prolif. 24: 517-23; de Fries and Mitsuhashi, 1995, J. Clin. Lab. Anal. 9: 
89-95) by staining the cells with specific dyes (Schulz et al., 1994, J. Immunol. 
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Methods 167: 1-13) or by means of immunological methods (Frahm et al., 1998, 
J. Immunol. Methods 21 1: 43-50). Migration can be established readily by means 
of the "migration index" test (Charvat et al., see above) and comparable test 
systems (Benestad et al., 1987, Cell Tissue Kinet. 20: 109-19; Junger et al., 1993, 
5 J. Immunol. Methods 160: 73-9). Examples of suitable differentiation markers are 
keratin 6, 10 and 14 and also loricrin and involucrin (Rosenthal et al., 1992, J. 
Invest. Dermatol. 98: 343-50) whose expression can be readily detected, for 
example, using generally available antibodies. 

10 Another suitable test system which can be used in accordance with the invention 
is based on identifying interactions by the Two Hybrid System (Fields and 
Sternglanz, 1994, Trends in Genetics, 10, 286-292; Colas and Brent, 1998 
TIBTECH, 16, 355-363). In this test, cells are transformed with expression 
vectors which express fusion proteins which consist of the polypeptide according 

15 to the invention and a DNA-binding domain of a transcription factor such as Gal4 
or LexA. The transformed cells also contain a reporter gene whose promoter 
contains binding sites for the corresponding DNA-binding domain. By means of 
transforming a further expression vector, which expresses a second fusion protein 
consisting of a known or unknown polypeptide and an activation domain, for 

20 example from Gal4 or herpes simplex virus VP 16, the expression of the reporter 
gene can be greatly increased if the second fusion protein interacts with the 
polypeptide according to the invention. This increase in expression can be used 
for identifying new interacting partners, for example by preparing a cDNA library 
from regenerating tissue for the purpose of constructing the second fusion protein. 

25 This test system can also be used for screening substances which inhibit an 
interaction between the polypeptide according to the invention and an interacting 
partner. Such substances decrease the expression of the reporter gene in cells 
which are expressing fusion proteins of the polypeptide according to the invention 
and the interacting partner (Vidal and Endoh, 1999, Trends in Biotechnology, 17: 

30 374-81). In this way, it is possible to rapidly identify novel pharmacologically 
active compounds which can be employed for the therapy of disturbances of 
regenerative processes. 
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Another test for identifying pharmacologically active substances consists in 
contacting a cell, which is expressing a 2 , -5 , -oligoadenylate synthetase or 
RNAseL polypeptide which can be used in accordance with the invention, or a 
5 functional variant thereof, or a nucleic acid encoding it, or a variant thereof with 
pharmacologically active substances, determining the activity of the 2-5'- 
oligoadenylate synthetase or the RNAseL polypeptide, and comparing this activity 
with that of untreated cells. 

10 Furthermore, a test system can be based on polypeptides which can be used in 
accordance with the invention, or functional variants thereof, or nucleic acids 
encoding them, or variants thereof, or cells expressing polypeptides which can be 
used in accordance with the invention, or functional variants thereof, or nucleic 
acids encoding them, or variants thereof or antibodies or antibody fragments 

15 which are directed against polypeptides which can be used in accordance with the 
invention, or functional variants thereof, being bound to a solid phase and 
substances being tested for interaction, for example binding or change in 
conformation. Suitable systems, such as affinity chromatography and fluorescence 
spectroscopy, are known to the skilled person. 

20 

The solid phase-bound polypeptides which can be used in accordance with the 
invention, or functional variants thereof, or nucleic acids encoding them, or a 
variant thereof, or cells expressing polypeptides which can be used in accordance 
with the invention, or functional variants thereof, or nucleic acids encoding them, 

25 or variants thereof or an antibody or an antibody fragment which is directed 
against a polypeptide which can be used in accordance with the invention, or a 
functional variant thereof, can also be part of an array. Methods for preparing such 
arrays using solid phase chemistry and photolabile protecting groups are known, 
for example, from US 5,744,305. These arrays can also be brought into contact 

30 with substances or substance libraries and tested for interaction, for example 
binding or change in conformation. 
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Thus, a substance to be tested can, for example, contain a detectable label; for 
example, the substance can be radioactively labeled, fluorescence-labeled or 
luminescence-labeled. Furthermore, substances can be coupled to proteins which 
permit indirect detection, for example by way of enzymatic catalysis using a 
5 peroxidase assay having a chromogenic substrate, or by means of binding a 
detectable antibody. Changes in the conformation of a polypeptide which can be 
used in accordance with the invention as a result of interaction with a test 
substance can be detected, for example, by a change in the fluorescence of an 
endogenous tryptophane residue in the polypeptide. 



Pharmacologically active substances of the polypeptides which can be used in 
accordance with the invention can also be nucleic acids which are isolated by 
means of selection methods, such as SELEX (see Jayasena, 1999, Clin. Chem. 45: 
1628-50; Klug and Famulok, 1994, M Mol. Biol. Rep. 20: 97-107; Toole et al., 

15 1996, US 5,582,981). In the SELEX method, single-stranded RNA molecules are 
typically isolated from a large pool by repeatedly amplifying and selecting those 
molecules which bind with high affinity to a polypeptide which can be used in 
accordance with the invention (aptamers). Aptamers can also be synthesized in 
their mirror-image form, for example as an L-ribonucleotide, and then selected 

20 (Nolte et al., 1996, Nat. Biotechnol. 14: 1116-9; Klussmann et al., 1996, Nat. 
Biotechnol. 14: 1112-5). Forms which have been isolated in this way have the 
advantage that they are not degraded by naturally occurring ribonucleases and 
therefore possess greater stability. 

25 Pharmacologically active substances of the polypeptides which can be used in 
accordance with the invention can also be nucleic acid analogs of 2-5A. Thus, 
several 2-5 derivatives have so far been identified as being antagonists of the 2-5 
effect (Lesiak and Torrence, 1986, J. Med. Chem., 29: 1015-1022; Imai et al., 
1982, J. Biol. Chem, 257: 12739-12745; Player and Torrence, 1998, see above, p. 
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The pharmacologically active substances which have been identified with the aid 
of the test methods which can be used in accordance with the invention can be 
employed, where appropriate combined or together with suitable additives and 
auxiliaries, for producing a diagnostic agent or drug for diagnosis, prevention 
5 and/or treating wound healing and/or its pathological disorders, particularly 
venous ulcers and diabetes- associated poorly healing wounds. 

Another embodiment of the invention relates to the use of at least one polypeptide 
which can be used in accordance with the invention, or of a nucleic acid encoding 

10 it, or of a cell which is expressing a polypeptide which can be used in accordance 
with the invention or a nucleic acid encoding it, or of an antibody or an antibody 
fragment which is directed against a polypeptide which can be used in accordance 
with the invention, where appropriately combined or together with suitable 
additives and auxiliaries, for identifying pharmacologically active substances in 

15 association with wound healing and/or its disturbances, particularly venous ulcers 
and diabetes- associated poorly healing wounds, with the pharmacologically 
active substances exerting an effect on the expression of at least one nucleic acid 
which can be used in accordance with the invention. 

20 Assays for identifying pharmacological substances which exert an effect on the 
expression of genes are well known to the skilled person (see, for example, 
Sivaraja et al, 2001. US 6,183,956). 

Thus, cells which express 2'-5'-oligoadenylate synthetase or RNAseL, for example 
2 5 HeLa cells, can be cultured as a test system for analyzing gene expression in vitro, 
where skin cells, in particular keratinocytes, fibroblasts or endothelial cells, are to 
be preferred. Thus, the human keratinocyte cell line HaCaT, which is generally 
available, constitutes a possible test system. 



30 



Gene expression is analyzed, for example, at the level of the mRNA or the 
proteins. The quantity of 2 , -5 , -oligoadenylate synthetase and/or RNAseL mRNA 
or protein is measured after adding one or more substances to the cell culture and 
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compared with the corresponding quantity in a control culture. This takes place, 
for example, with the aid of the hybridization of an antisense probe, which can be 
used to detect the mRNA of usable 2'-5 , -oligoadenylate synthetase and/or 
RNAseL which is present in the lysate of the cells. The hybridization can be 
5 quantified, for example, by means of binding a specific antibody to the mRNA- 
probe complex (see Stuart and Frank, 1998, US 4,732,847). It is possible to carry 
out the analysis using a high-throughput method and to analyze a very large 
number of substances for their suitability for use as modulators of the expression 
of 2'-5'-oligoadenylate synthetase or RNAseL (Sivaraja et al., 2001, US 

10 6,183,956). The substances which are to be analyzed can be taken from substance 
libraries (see, e.g., DE19816414, DE19619373) which can contain several 
thousand substances, which are frequently very heterogeneous. Alternatively, the 
total RNA or mRNA can first of all be isolated from cells and the absolute 
quantity, or the relative proportion of the mRNA of utilizable 2'-5'-oligoadenylate 

15 synthetase or RNAseL can then be determined, for example using quantitative 
RT-PCR (see EP 0 200 362; Wittwer et al, 1997, BioTechniques 22: 130-8; 
Morrison et al., 1998, BioTechniques 24: 954-62) or the RNAse protection assay 
(see, e.g., Sambrook et al., 1989, Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor, Cold Spring Harbor Laboratory Press, New York, chapter 7; 

20 EP 0 063 879). Analyzing the quantity of protein in the cell lysate using 
antibodies which specifically recognize 2'-5'-oligoadenylate synthetase or 
RNAseL is another possibility. In this case, the quantification can be effected, for 
example, using an ELISA or a Western blot, which are well known. In order to 
determine the specificity of the substances for the expression of 2-5'- 

25 oligoadenylate synthetase and/or RNAseL, the influence of the substances on the 
expression of 2'-5'-oligoadenylate synthetase and/or RNAseL can be compared 
with their influence on the expression of other genes, for example metabolic genes 
such as GAPDH. This can be done either in separate analysis or in parallel with 
the analysis of the 2'-5 , -oligoadenylate synthetase and/or RNAseL heterodimer or 

30 its individual components. 
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The invention furthermore relates to the use of at least one polypeptide which can 
be used in accordance with the invention, or of a functional variant thereof, or a 
nucleic acid encoding it, or a variant thereof, or a cell expressing a polypeptide 
which can be used in accordance with the invention, or a functional variant 
5 thereof, or a nucleic acid encoding it, or a variant thereof or of an antibody or an 
antibody fragment which is directed against a polypeptide which can be used in 
accordance with the invention, or a functional variant thereof, where appropriate 
combined or together with suitable additives and auxiliaries, for preparing an 
array, which is fixed to a support material, (1) for the production of an array for 
10 the analysis in association with wound healing and/or its pathological disorders, 
and/or (2) for performing diagnosis or analysis in association with wound healing 
and/or its pathological disorders, particularly venous ulcers and diabetes- 
associated poorly healing wounds. 

15 Methods for preparing such arrays using solid phase chemistry and photolabile 
protecting groups have been disclosed, for example, in US 5,744,305. 

The present invention furthermore relates to the use of such an array for 
performing analysis in association with wound healing and/or its pathological 

20 disorders, particularly venous ulcers and diabetes- associated poorly healing 
wounds, with at least one polypeptide which can be used in accordance with the 
invention, or a functional variant thereof, or a nucleic acid encoding it, or a variant 
thereof, or a cell expressing a polypeptide which can be used in accordance with 
the invention, or a functional variant thereof, or nucleic acids encoding them, or 

2 5 variants thereof or an antibody or an antibody fragment which is directed against a 
polypeptide which can be used in accordance with the invention or a functional 
variant thereof, being employed, where appropriate combined or together with 
suitable additives and auxiliaries. 



30 



It is also possible, for example, to use DNA chips and/or protein chips, which 
comprise at least one nucleic acid, at least one polypeptide and/or at least one 
antibody or antibody fragment or at least one cell, as previously described, for 
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performing analysis in association with wound healing and/or its pathological 
disorders, particularly venous ulcers and diabetes- associated poorly healing 
wounds. DNA chips have been disclosed, for example, in US 5,837,832. 

5 The invention will now be further clarified using the tables and examples which 
follow but without being restricted thereto. 

Description of the tables and sequences: 

10 Table 1 : Tabular summary of the 2'-5 , -oligoadenylate synthetase and RNAseL 
polypeptide sequences which can be used in accordance with the 
invention and their cDNAs and access numbers and/or SEQ ID 
numbers. 

15 Table 2: Tabular listing of the altered expression of the T^-oligoadenylate 
synthetase gene in the wounds of 10-week-old BALB/c mice and 
in the wounds of young (4-week-old) and old (12-month-old) mice 
and also in mice suffering from genetic diabetes. 

20 Table 3: TaqMan analysis of the kinetics of the expression of 2-5- 
oligoadenylate synthetase mRNA during wound healing in the 
mouse. 

Table 4: TaqMan analysis of the kinetics of the expression of 2'-5'- 
25 oligoadenylate synthetase mRNA during wound healing in 

humans. 

Table 5: Analysis of the expression of 2'-5'-oligoadenylate synthetase mRNA 
in human ulcer biopsies. 



30 
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SEQ ED No. 1 to SEQ ID No. 14 show human or mouse 2 , -5 , -oligoadenylate 
synthetase and/or RNAseL polypeptide or cDNA sequences which can be used in 
accordance with the invention. 

5 SEQ ID No. 15 to SEQ ID No. 26 show DNA sequences of oligonucleotides 
which were used for the experiments of the present invention. 

Examples 

10 Example 1: Enriching 2'-5'-oligoadenvlate synthetase cDNA by m eans of 
subtractive hybridization and identifying 2 , -S , -oligoadenvlate synt hetase as a gene 
which is relevant for wounds and skin diseases 

Standard methods (Chomczynski and Sacchi, 1987, Anal. Biochem. 162: 156-159, 
15 Chomczynski and Mackey, 1995, Anal. Biochem. 225: 163-164) were used to 
isolate total RNA from the intact skin and wound tissue (wounding on the back by 
cutting with scissors 1 day before taking biopsies) of BALB/c mice. In order to 
obtain tissue from mice having wounds which heal poorly, BALB/c mice were 
treated with dexamethasone (0.5 mg of dexamethasone in isotonic salt solution 
20 was injected, per kg of body weight, twice daily for 5 days) prior wounding. The 
RNAs were then transcribed into cDNA using a reverse transcriptase. The cDNA 
was synthesized using the "SMART PCR cDNA Synthesis Kit", supplied by 
Clontech Laboratories GmbH, Heidelberg, in accordance with the instructions in 
the corresponding manual. 

25 

Subtractive hybridization (Diatchenko et al., 1996, Proc. Natl. Acad. Sci. Acad. 
Sci. U.S.A. 93: 6025-30) was carried out in order to identify the cDNAs which 
occurred at differing frequencies in the cDNA pools. This was done using the 
"PCR-Select cDNA Subtraction Kit", supplied by Clontech Laboratories GmbH, 
30 Heidelberg, in accordance with the instructions in the corresponding manual, with 
excess oligonucleotides being removed, after the cDNA synthesis, by means of 
agarose gel electrophoresis. Two cDNA pools which were enriched for wound- 
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relevant genes were prepared, with one pool being enriched in cDNA fragments 
which are more strongly expressed in normally healing wounds as compared with 
poorly healing wounds ("normally healing cDNA pool") and one pool being 
enriched in cDNA fragments which are more strongly expressed in poorly healing 
wounds as compared with normally healing wounds ("poorly healing cDNA 
pool"). 



In order to identify the genes which were contained in the cDNA pools relevant to 
wound healing, the presence of the corresponding cDNAs in the pools was 

10 analyzed by reverse Northern blotting. In this method, cDNA fragments are fixed 
on membranes in the form of arrays of many different cDNAs and are hybridized 
with a complex mixture of radioactively labeled cDNAs (Sambrook et al., 1989, 
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor, Cold Spring 
Harbor Laboratory Press, New York, chapter 9, pages 9.47 to 9.58 and chapter 10, 

15 pages 10.38 to 10.50; Anderson and Young: Quantitative filter hybridization; in: 
Nucleic Acids Hybridization, A Practical Approach, 1985, Eds. Hames and 
Higgins, IRL Press Ltd.; Oxford, chapter 4, pages 73 to 112). Commercially 
available membranes (Mouse ATLAS Array, Clontech) were used, for example. 

20 In order to prepare suitable hybridization probes, the subtracted cDNA pools were 
treated with the restriction endonuclease Rsal and purified by agarose gel 
electrophoresis (Sambrook et al., see above, chapter 6, pages 6.1 to 6.35), in order 
to remove the cDNA synthesis and amplification primers (see the "PCR-Select 
cDNA Subtraction Kit" manual from Clontech). The cDNAs were then 

25 radioactively labeled using the random-hexamer priming method (Feinberg and 
Vogelstein, 1983, Anal. Biochem. 132: 6-13) in order to prepare hybridization 
probes. 



The membrane was preincubated for 30 min, at 65°C, in 25 ml of hybridization 
30 solution (25 mM sodium phosphate, pH = 7.5, 125 mM NaCl, 7% SDS). The 
hybridization probe was denatured for 10 min at 100°C and then cooled on ice; 
approx. 100 CPM (counts per minute) per ml were added to the hybridization 
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solution and the hybridization was carried out for 16 hours, at 65°C, in a 
hybridization incubator. Then, the membrane was washed twice for 10 min, at 
65°C, with the hybridization solution without probe. The membrane was then 
washed several times for 10 min each, at 65°C, in washing solution (2.5 mM 
5 sodium phosphate, pH= 7.5, 12.5 mM NaCl, 0.7% SDS) until it was no longer 
possible to detect any activity in the decanted solution. The radioactive signals 
were evaluated using a Phosphoimager (BioRad, Quantity One®). The cDNAs 
which gave different signal intensities with the different probes were then 
selected. A markedly stronger signal intensity was obtained with the hybridization 
10 probe from the "poorly healing cDNA pool" than with that from the " normally 
healing cDNA pool" at the position of the 2'-5'-oligoadenylate synthetase on the 
membrane. 



15 Example 2: Using TaqMan analysis to verify the pattern of ex pression of the 2'-5- 
oligoadenvlate synthetase (2-5 OAS) 

TaqMan analysis, in a GeneAmp5700 supplied by Applied Biosystems, was used 
to verify the differential expression of the 2 , -5 , -oligoadenylate synthetase mRNA 
20 in dexamethasone-treated wounds and to investigate other wound-healing 
conditions. 

In order to obtain tissue from mice with poorly healing wounds, BALB/c mice 
were treated with dexamethasone (0.5 mg of dexamethasone in isotonic salt 
25 solution were injected, per kg of body weight, twice daily for 5 days) before 
wounding. In order to obtain tissue from young mice and old mice, 1-day wounds 
from 4-week-oid and 12-month-old BALB/c mice were used. In order to obtain 
wound tissue from diabetic mice, 1-day wounds from 10-week-old C57BL/Ks- 
db/db/Ola mice were used. 

30 

The RNA was isolated by homogenizing the biopsies in RNAclean buffer (AGS, 
Heidelberg) to which a 1/100 volume of 2-mercaptoethanol had been added using 
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a dispenser. The RNA was then extracted by phenolizing it twice with water- 
saturated, acid phenol in the presence of l-bromo-3-chloropropane. An 
isopropanol precipitation and an ethanol precipitation were then carried out and 
the RNA was washed with 75% ethanol. After that, the RNA was digested with 
5 DNase I. For this, 20 jag of RNA (made up to 50 nl with DEPC-treated water) 
were incubated, at 37°C for 20min, with 5.7 \i\ of transcription buffer (Roche), 
1 \x\ of RNase inhibitor (Roche; 40 and 1 |il of DNase I (Roche; 10 A 
further 1 ^1 of DNase I was then added and the mixture was incubated at 37°C for 
a further 20 min. The RNA was then phenolized, precipitated with ethanol and 

10 washed. All the above-listed steps were carried out using DEPC 
(diethylpyrocarbonate)-treated solutions and/or liquids for those solutions/liquids 
did not contain any reactive amino groups. The cDNA was then prepared from the 
extracted RNA. This was done in the presence of 1 x TaqMan RT-buffer (Applied 
Biosystems), 5.5 mM MgCl 2 (Perkin Elmer), in each case 500 of dNTPs 

15 (Perkin Elmer), 2.5 |iM random hexamers (Perkin Elmer), 1.25 U/^il of 
MultiScribe Reverse Transcriptase (50 U/jal Perkin Elmer), 0.4 RNase 
inhibitor (20 U/jil, Perkin Elmer), 20 ^1 of RNA (50 ng/^il) and DEPC-treated 
water (to a volume of 100 ^1). After addition of the RNA, and after thoroughly 
mixing, the solution was aliquoted into 2 x 0.2 ml tubes (50 jil in each case) and 

20 the reverse transcription was carried out in a thermocycler (10 min at 25°C; 
30 min at 48°C and 5 min at 95°C). The cDNA was subsequently quantified by 
means of quantitative PCR using the SYBR Green PCR Master Mix (Perkin 
Elmer), with this determination being carried out in triplicate (in each case using 
2-5 OAS primers (mOAS primer 1 CCTTCCTCAA CAGATTCAGA AGGA 

25 (SEQ ID No. 17) and mOAS primer 2: TGATCAGACT TTGTCAGACA 
GAACCT (SEQ ID No. 18)) and GAPDH primers). With a total volume of 57 jil, 
the stock solution for each triplet contained 37.5 \x\ of 2 x SYBR Master Mix, 
0.75 \il of AmpErase UNG (1 U/\xl) and 18.75 \x\ of DEPC-treated water. For each 
triplicate determination, 1.5 fil of the forward primer and 1.5 \x\ of the backward 

30 primer were in each case added, in a previously optimized concentration ratio, to 
57 nl of the stock solution. In each case 60 \xl of the stock solution/primer mixture 
were mixed with 15 nl of cDNA solution (2 ng/nl) and aliquoted into 3 reaction 
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10 



15 



20 



25 



tubes. In parallel with this, a stock solution containing primers for determining 
GAPDH (GAPDH primer 1: ATCAACGGGA AGCCCATCA (SEQ ID No. 15) 
and GAPDH primer 2: GACATACTCA GCACCGGCCT (SEQ ID No. 16)) was 
prepared as a reference, then mixed with a further 15 |il of the same cDNA 
solution and aliquoted into 3 reaction tubes. In addition to this, various cDNA 
solutions were prepared as a dilution series (4 ng/^il; 2 ng/yl; 1 ng/^1; 0.5 ng/pl 
and 0.25 ng/\xl) in order to determine a standard curve for the GAPDH PCR. In 
each case, 15 \il of these cDNA solutions were mixed with 60 nl of stock 
solution/primer mixture for determining GAPDH and aliquoted into 3 reaction 
tubes. A standard curve for the 2-5 OAS PCR was also established in each case; 
the same dilutions were used for this standard curve as were also used for the 
GAPDH standard curve. A PCR mixture without cDNA served as a control. In 
each case, 15 nl of DEPC water were added to in each case 60^1 of stock 
solution/primer mixture for determining 2-5 OAS and GAPDH mRNA, 
respectively, and, after mixing, these solutions were then in each case aliquoted 
into 3 reaction tubes. The mixtures were amplified in a GeneAmp 5700 (2 min at 
50°C; 10 min at 95°C, followed by 3 cycles of 15 s at 96°C and 2 min at 60°C; 
after that 37 cycles of 15 s at 95°C and 1 min at 60°C). The evaluation was 
effected by determining the relative abundance of the 2-5 OAS gene in relation to 
the GAPDH reference. For this, a standard curve was first of all established by 
plotting the C T values of the dilution series against the logarithm of the cDNA 
quantity in the PCR mixture (in ng of transcribed RNA) and the slope (s) of the 
straight lines was determined. The efficiency (E) of the PCR is then obtained as 
follows: E= lO'^-l. The relative abundance (X) of the investigated 2-5 OAS 
cDNA species (Y) in relation to GAPDH is then: 
X=(1+Egapdh) C t (GAPDH) /(1+E y ) C t (Y) » The numerical values were then standardized 
by setting the quantity of cDNA from the intact skin obtained from the 10-week- 
old BALB/c control animals, or from the C57BL/Ks control animals, respectively, 
equal to 1 . 

The results of the experiment are shown in table 2. In the first place, it was 
possible to verify that the expression of 2-5 OAS 1 was markedly higher in the 
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wounds treated with the glucocorticoid dexamethasone than it was in the normally 
healing wounds of both 10-week-old and also young and old animals. In addition, 
expression was observed to be significantly increased in all wounds as compared 
with the expression in the respective intact skin. This proves that wound healing is 
5 accompanied by an increase in the expression of 2-5 OAS. Therefore a regulated 
expression of OAS and/or its binding partner RNase L is essential for normal 
progression of wound healing. On the other hand, it was only possible to measure 
a very weak increase in wound expression, as compared with intact skin, in the 
poorly healing wounds of diabetic animals whereas it was possible to observe a 

10 marked increase in this expression in the control animals. This shows that the 
expression of 2-5 OAS in diabetic animals exhibiting poor wound healing is 
incorrectly regulated to a marked degree and that 2-5 OAS and/or its effector 
Rnase L are particularly preferred for the treatment of venous ulcers and diabetes- 
associated poorly healing wounds whereby the increase of 2-5 OAS and/or its 

1 5 effector Rnase L expression and/or activity is a particularly preferred embodiment 
of the present invention. 



Example 3: Using TaqMan analysis to analyze the kinetics of the e xpression of 2- 
20 5 OAS 1 during wound healing in the mouse 

The kinetics of the regulation of the expression of 2-5 OAS 1 during normal 
wound healing in the mouse was investigated by TaqMan analysis in a 
GeneAmp5700 supplied by Applied Biosystems. Biopsies of normally healing 

25 day 1 wounds and intact skin were obtained from 6 untreated, 10-week-old 
BALB/c mice by cutting with scissors as described in example 1. The isolation of 
the RNA and the subsequent TaqMan analysis were carried out as described in the 
previous example. The numerical values were subsequently standardized by 
setting the quantity of cDNA from the intact skin of the 10-week-old BALB/c 

30 control animals equal to 1. The relative changes observed in expression of the 
murine 2-5 OAS 1 gene during wound healing are compiled in table 3. An 
increase in expression was observed within 24 h after wounding, which persisted 
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up to 5 days after wounding. After that, the quantity of 2-5 OAS 1 mRNA in the 
wound decreased. This experiment indicates that differential expression is 
essential over a long period of the wound healing. Disturbances in the expression 
and/or activity of OAS and/or its effector KNAseL can therefore lead to severe 
5 disturbances in healing. 



Example 4: Differential expression of the human 2-5 OAS-1 gene in human 
wounds 

10 

The aim was now to investigate whether, on the basis of the normally healing 
wound, the differential regulation, of the expression of the wound-relevant 2-5 
OAS gene, which was verified in examples 2 and 3, , could also be observed in 
humans. To do this, 4 mm biopsies of intact skin were taken, as described above, 

15 from 6 patients, while 6 mm biopsies were taken after the time points T=l h, 1 d, 
5 d and 14 d. The biopsies taken at each time point were pooled and the mRNA 
was isolated as described in the previous example. After that, quantification was 
carried out by means of TaqMan analysis, as described above, however, the 
abundance of the human 2-5 OAS 1 mRNA was determined relative to 

20 cyclophilin in this experiment (EMBL: Y00052). The primers employed for this 
experiment are: cyclophilin primer 1: ATTGCTGACTGTGGACAACTCG (SEQ 
ID No. 23), cyclophilin primer 2: AG AAG G A ATG ATCTGGTGGTT A AG A 
(SEQ ID No. 24), hOAS primer 1: TCTCAGAAAT ACCCCAGCCA AA (SEQ 
ID No. 21) and hOAS primer 2: GATGATGTCA ATGGCATGGT TG (SEQ ID 

25 No. 22). The evaluation of the experiment is shown in table 4. The results show 
that hOASl expression also strongly increases in human wounds, with this 
increase in expression lasting up to 14 days after the wounding; i.e. the 
observation period. This experiment consequently proves that differential 
regulation of 2-5 OAS in mammalian wounds is essential for the course of wound 

30 healing and that the expression and/or activity of 2-5 OAS and/or its effector 
RNAseL is preferably increased during the whole time course of the healing 
process for prevention and/or treatment in association with wound healing and/or 
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its pathological disturbances, particularly venous ulcers and diabetes- associated 
poorly healing wounds. 



5 Example 5: Differential expression of human 2-5 OAS 1 in human ulcers 

In order to demonstrate that the 2 , -5 , -oligoadenyIate synthetase, which has been 
identified as being relevant to wounds and skin diseases, is not only differentially 
regulated in humans in normally proceeding wound healing but is also 

10 deregulated in disturbed wound healing, biopsies of intact skin, of the wound 
ground and of the wound edge were taken at the same time point from patients 
suffering from chronic venous ulcers (ulcera venosa) and examined for expression 
of 2-5 OAS 1. The biopsies taken from in each case 6 test subjects were pooled in 
the case of each group (intact skin, wound edge and wound ground). cDNAs 

15 which were relevant to wound healing were also quantified as described in 
example 4 using the same primer combinations as in example 4 for determining 
the amount of 2-5 Oas in venous ulcers. The results of the experiment are 
summarized in table 5. Slightly diminished expression, as compared with intact 
skin, was measured at the wound edge of the venous ulcer, the equivalent of the 

2 0 hyperproliferative epithelium of normally healing wounds which forms 1 day after 
wounding, whereas a marked increase in the expression of 2-5 OAS-1, as 
compared with that in intact skin, was detected in normally healing day 1 wounds 
(table 4). No increase in the quantity of 2-5 OAS mRNA was observed in the 
wound ground of venous ulcers, either. The disregulation of 2-5 OAS is even 

25 more pronounced in chronic diabetic ulcers. As reference gene for determining the 
amount of 2-5 OAS within chronic diabetic ulcers, cyclophilin A was used with 
the primer combination according to SEQ ID Nr. 25 (Cyclophilin- Primer 3: 5* 
GGAATGGCAAGACCAGCAAG 3') and SEQ ID Nr. 26 (Cylophilin- Primer4: 
5 *GG ATACTGCG AGC AAATGGG 3'). For determining the amounts of 2-5 

30 OAS the primer combination according to SEQ ID Nr. 21 and SEQ ID Nr. 22 was 
used. The results clearly show that the 2-5 OAS expression is decreased by factor 
1.3 within the proliferative wound edge of chronic diabetic ulcers compared to 
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normal intact skin of diabetic patients, whereas the wound ground lacks any 
expression of 2-5 OAS. 

The preceding experiments show that a differential up-regulation of 2-5 OAS 
5 and/or its effector RNase L is the prerequisite for a normal wound healing 
process. Poorly healing wounds are incapable of performing this up-regulation 
and it is this disregulation which leads to severe wound healing disorders, 
particularly to venous ulcers and to diabetes- associated poorly healing wounds. 
Thus, the prevention and/or treatment of wound healing disorders, particularly 
10 venous ulcers and diabetes- associated poorly healing wounds is accomplished by 
increasing the expression and/or activity of 2-5 OAS and/or its effector Rnase L. 

The results consequently also prove that 2-5 OAS and/or its effector RNAseL can 
be used for diagnosis in association with wound healing or its disturbances, 
1 5 particularly venous ulcers and diabetes- associated poorly healing wounds. 

It will be apparent to those skilled in the art that various modifications can be 
made to the compositions and processes of this invention. Thus, it is intended that 
the present invention cover such modifications and variations, provided they come 
2 0 within the scope of the appended claims and their equivalents. 
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Table 1 





Name 


Organism 


Protein 
SEQ ID 
No. 


Access 

number, 

protein 


cDN 
A 

SEQ 

ID 

No. 


Access 

number, 

cDNA 


1. 


2 , -5'-01igo- 
adenylate 
synthetase 1A 


Mus 

musculus 


1 


SWISSPROT: 
PI 1928 


5 


EMBL: 
X04958 


2. 


OASL 


Mus 

musculus 


2 


SWISSPROT: 
Q9Z2F2 


6 


EMBL: 
AF068835 


3. 


2'-5'-01igo- 
adenylate 
synthetase 1 


Homo 
sapiens 


3 


SWISSPROT: 
P00973 


7 


EMBL: 
X04371 


4. 


OAS2 


Homo 
sapiens 


4 


SWISSPROT: 
P29728 


8 


EMBL: 
M87434 


5. 


OAS3 


Homo 
sapiens 


9 


SWISSPROT: 
Q9Y6K5 




EMBL: 
AF063613 


6. 


OASL 


Homo 
sapiens 


10 


SWISSPROT: 
Q15646 






7 


RNAseL 


Mus 

musculus 


11 


trEMBL: 
Q9ERU7 


13 


EMBL: 
AF281045 


8. 


RNAseL 


Homo 
sapiens 


12 


SWISSPROT: 
Q05823 


14 


EMBL: 
L10381 



EMBL: EMBL database 

trembl: translated EMBL database 

SWISSPROT: SwissProt database 
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Table 2 



Tissue sample 


Rel. quantity of 2-5 OAS mRNA 


Intact skin, Balb/c control animals 


1.00 


day 1 Wound, Balb/c control animals 


4.67 


Intact skin, DEX animals 


0.52 


day 1 Wound, DEX animals 


10.10 


Intact skin, young animals 


1.24 


day 1 Wound, young animals 


5.20 


Intact skin, old animals 


0.62 


day 1 Wound, old animals 


2.00 


Intact skin, C57B1/K.S control animals 


1.00 


day 1 Wound, C57B1/Ks control animals 


2.20 


Intact skin, diabetic animals 


1.01 


day 1 Wound, diabetic animals 


1.33 



Table 3 



Time after wounding of Balb/c mice 


Rel. quantity of 2-5 OAS mRNA 


Intact skin 


1.00 


1 h 


1.37 


7h 


1.39 


15 h 


1.6 


24 h 


2.02 


3d 


2.24 


5d 


2.37 


7d 


1.33 


14 d 


0.70 
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Table 4 





Time after wounding 


Intact 
skin 


Wound, 
lh 


Wound, 
24 h 


Wound, 
5d 


Wound, 
14 d 


Rel. expression of 
OAS 1 in human 
biopsies as 
compared with 
cyclophilin 


1.00 


0.48 


3.51 


1.75 


3.14 



Table 5 





Intact skin 
Ulcer patients 


wound edge 
Ulcer patients 


wound ground 
Ulcer patients 


Rel. expression of 
OAS 1 in human 
biopsies as compared 
with cyclophilin 


1.00 


0.85 


1.04 
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Patent Claims 



10 



15 



20 



1. Use of at least one 2'-5'-oligoadenylate synthetase polypeptide according 
to SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, 
and/or RNAseL polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 
12, or functional variants thereof, and/or nucleic acids encoding them, or 
variants thereof, or of a cell which is expressing a 2 , -5 , -oligoadenylate 
synthetase polypeptide according to SEQ ID No. 1 to SEQ ID No. 4 or 
SEQ ID No. 9 to SEQ ID No. 10 and/or RNAseL polypeptide according to 
SEQ ID No. 11 to SEQ ID No. 12 or functional variants thereof and/or 
nucleic acids encoding them, for diagnosis, prevention and/or treatment of 
wound healing and/or its pathological disorders. 

2. Use according to claim 1 , wherein the wound healing concerns a wound 
which is caused by mechanical, thermic, chemic, or actinic force. 

3. Use according to claim 1, wherein the disorder is characterized by a 
deficiency of 2'-5'-oligoadenylate synthetase mRNA. 

4. Use according to claim 1 or 3, wherein the pathological disorder of wound 
healing is an ulcer of the skin. 

5. Use according to claim 4 wherein the ulcer is a diabetes-associated ulcer 
and/or a venous ulcer. 

6. Use according to at least one of claims 1 to 5, wherein the polypeptide is 
employed in the form of a fusion protein. 



7. 

30 



Use according to at least one of claims 1 to 5, wherein the nucleic acid is 
employed in the form of an expression vector, a knock-out gene construct 
or a vector which is applicable in gene therapy. 
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8. 
9. 

5 

10. 



10 



15 11. 



20 



25 



Use according to at least one of claims 1 to 7, wherein the cell is an 
autologous or a heterologous cell. 

Use according to claim 8, wherein the cell is a skin cell. 

Use of an antibody or an antibody fragment, preferably a polyclonal or a 
monoclonal antibody or antibody fragment, for analysis, diagnosis, 
prevention and/or treatment of wound healing and/or its pathological 
disorders, wherein an antibody-producing organism is immunized with a 
2 , -5 , -oligoadenylate synthetase polypeptide according to SEQ ID No. 1 to 
SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, and/or RNAseL 
polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 12, or functional 
variants thereof. 

Use of at least a 2 , -5 , -oligoadenylate synthetase polypeptide according to 
SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, 
and/or RNAseL polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 
12, or functional variants thereof, and/or nucleic acids encoding them, or 
variants thereof, or of a cell which is expressing a 2'-5'-oligoadenylate 
synthetase polypeptide according to SEQ ID No. 1 to SEQ ID No. 4 or 
SEQ ID No. 9 to SEQ ID No. 10 and/or RNAseL polypeptide according to 
SEQ ID No. 11 to SEQ ID No. 12 or functional variants thereof and/or 
nucleic acids encoding them, or of an antibody or antibody fragment 
which is directed the 2 f -5'-oligoadenylate synthetase polypeptide according 
to SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, 
and/or RNAseL polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 
12, or functional variants thereof, optionally combined or together with 
suitable additives and auxiliaries, for identifying pharmacologically active 
substances in association with wound healing and/or its pathological 
disorders. 
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12. Use according to claim 11, wherein the pharmacologically active 
substances exert an influence on the activity of an oligoadenylate 
synthetase polypeptide according to SEQ ID No. 1 to SEQ ID No. 4 or 
SEQ ID No. 9 to SEQ ID No. 10, and/or a RNAseL polypeptides 

5 according to SEQ ID No. 11 to SEQ ID No. 12, or a functional variant 

thereof. 

13. Use according to claim 11, wherein the pharmacologically active 
substances exert an influence on the expression of at least one nucleic acid 

10 coding for a T-S-oligoadenylate synthetase polypeptide according to SEQ 

ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, and/or for 
a RNAseL polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 12, or 
for a functional variant thereof. 

15 14. Use according to at least one of claims 1 to 6, wherein at least one 
oligoadenylate synthetase polypeptide according to SEQ ID No. 1 to SEQ 
ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, and/or a RNAseL 
polypeptides according to SEQ ID No. 11 to SEQ ID No. 12, or a 
functional variant thereof is bound to a solid phase, for diagnosis. 

20 

15. Use according to claim 11 or 12, wherein at least one oligoadenylate 
synthetase polypeptide according to SEQ ID No. 1 to SEQ ID No. 4 or 
SEQ ID No. 9 to SEQ ID No. 10, and/or a RNAseL polypeptides 
according to SEQ ID No. 11 to SEQ ID No. 12, or a functional variant 

2 5 thereof is bound to a solid phase. 

16. Use according to at least one of the claims 1 1, 13, and 14 wherein at least 
one oligoadenylate synthetase polypeptide according to SEQ ID No. 1 to 
SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, and/or at least one 

30 RNAseL polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 12, or a 

functional variant thereof, or at least one nucleic acid encoding them, or at 
least one cell expressing at least one oligoadenylate synthetase polypeptide 
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10 



15 



according to SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID 
No. 10, and/or a RNAseL polypeptides according to SEQ ID No. 11 to 
SEQ ID No. 12, or for a functional variant thereof or a nucleic acid 
encoding them, or of at least one antibody directed against a 2'-5'- 
oligoadenylate synthetase polypeptide according to SEQ ID No. 1 to SEQ 
ID No. 4 or SEQ ID No. 9 to SEQ ID No. 10, and/or against a RNAseL 
polypeptides according to SEQ ID No. 1 1 to SEQ ID No. 12, or functional 
variants thereof, is fixed on a support material, for the production of an 
array for the analysis in association with wound healing and/or its 
pathological disorders. 

17. Use according to at least one of claims 1 to 5, wherein the at least one 
nucleic acid coding for a 2-5'-oligoadenylate synthetase polypeptide 
according to SEQ ID No. 1 to SEQ ID No. 4 or SEQ ID No. 9 to SEQ ID 
No. 10, and/or a RNAseL polypeptides according to SEQ ID No. 11 to 
SEQ ID No. 12, is used in the form of a probe or a primer. 

1 8. Use according to claim 1 8, wherein the probe is a DNA or a RNA. 

19. Use according to claim 1 8, wherein the primer is a DNA or a RNA. 
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SEQUENCE LISTING 

<110> Switch Biotech AG 

<120> Use of polypeptides, or nucleic acids encoding them, of a 2' -5'- 
oligoadenylate synthetase and/or RNAseL for diagnosis, prevention or 
treating of wound healing, and their use for identifying pharmacologically 
active substances 

<130> S35838PC 

<140> 
<141> 

<150> DE 10122206.8-41 
<151> 08-05-2001 

<150> US 60/322949 
<151> 17-09-2001 

<160> 26 

<170> Windows 2000 

<210> 1 
<211> 367 
<212> PRT 

<213> Mus rausculus 
<400> 1 



Met Glu His Gly 


Leu 


Arg Ser 


He Pro Ala Trp Thr 


Leu 


13 


Asp Lys Phe He 


Glu 


Asp Tyr 


Leu Leu Pro Asp Thr 


Thr 


26 


Phe Gly Ala Asp 


Val 


Lys Ser 


Ala Val Asn Val Val 


Cys 


39 


Asp Phe Leu Lys 


Glu 


Arg Cys 


Phe Gin Gly Ala Ala 


His 


52 


Pro Val Arg Val 


Ser 


Lys Val 


Val Lys Gly Gly Ser 


Ser 


65 


Gly Lys Gly Thr Thr 


Leu Lys 


Gly Lys Ser Asp Ala Asp 


78 
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Leu Val Val Phe Leu Asn Asn Leu Thr Sei C i*e Glu Asp 91 

Gin Leu Asn Arg Arg Gly Glu Phe He Lys Glu He Lys 104 

Lys Gin Leu Tyr Glu Val Gin His Glu Arg Arg Phe Arg 117 

Val Lys Phe Glu Val Gin Ser Ser Trp Trp Pro Asn Ala 130 

Arg Ser Leu Ser Phe Lys Leu Ser Ala Pro His Leu His 14 3 

Gin Glu Val Glu Phe Asp Val Leu Pro Ala Phe Asp Val 156 

Leu Gly His Val Asn Thr Ser Ser Lys Pro Asp Pro Arg 169 

He Tyr Ala He Leu He Glu Glu Cys Thr Ser Leu Gly 182 

Lys Asp Gly Glu Phe Ser Thr Cys Phe Thr Glu Leu Gin 195 

Arg Asn Phe Leu Lys Gin Arg Pro Thr Lys Leu Lys Ser 208 

Leu He Arg Leu Val Lys His Trp Tyr Gin Leu Cys Lys 221 

Glu Lys Leu Gly Lys Pro Leu Pro Pro Gin Tyr Ala Leu 234 

Glu Leu Leu Thr Val Phe Ala Trp Glu Gin Gly Asn Gly 247 

Cys Tyr Glu Phe Asn Thr Ala Gin Gly Phe Arg Thr Val 2 60 

Leu Glu Leu Val He Asn Tyr Gin His Leu Arg lie Tyr 273 

Trp Thr Lys Tyr Tyr Asp Phe Gin His Gin Glu Val Ser 28 6 

Lys Tyr Leu His Arg Gin Leu Arg Lys Ala Arg Pro Val 299 

He Leu Asp Pro Ala Asp Pro Thr Gly Asn Val Ala Gly 312 

Gly Asn Pro Glu Gly Trp Arg Arg Leu Ala Glu Glu Ala 325 

Asp Val Trp Leu Trp Tyr Pro Cys Phe He Lys Lys Asp 338 

Gly Ser Arg Val Ser Ser Trp Asp Val Pro Thr Val Val 351 

Pro Val Pro Phe Glu Gin Val Glu Glu Asn Trp Thr Cys 364 

He Leu Leu 367 

<210> 2 
<211> 473 
<212> PRT 

<213> Mus musculus 
<300> 

<310> OAS L 
<400> 2 



Met Asp Pro Phe Pro Asp Leu Tyr Ala Thr Pro Gly Asp 13 
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Ser Leu 


Asp 


His 


Phe 


Leu 


Glu 


His 


Ser 


Leu 


oin Pro 


Gin 


26 


Arg Asp 


Trp 


Lys 


Glu 


Glu 


Gly 


Gin 


Asp 


Ala 


Trp Glu Arg 


39 


He Glu 


Arg 


Phe 


Phe 


Arg 


Glu 


Gin 


Cys 


Phe 


Arg Asp 


Glu 


52 


Leu Leu 


Leu 


Asp 


Gin 


Glu 


Val 


Arg 


Val 


lie 


Lys Val 


Val 


65 


Lys Gly 


Gly 


Ser 


Ser 


Gly 


Lys 


Gly 


Thr 


Thr 


Leu Asn 


His 


78 


Arg Ser 


Asp 


Gin 


Asp 


Met 


He 


Leu 


Phe 


Leu 


Ser Cys 


Phe 


91 


Ser Ser 


Phe 


Glu 


Glu 


Gin 


Ala 


Arg 


Asn 


Arg 


Glu Val 


Val 


104 


He Ser 


Phe 


He 


Lys 


Lys 


Arg 


Leu 


lie 


His 


Cys Ser 


Arg 


117 


Ser Leu 


Ala 


Tyr 


Asn 


He 


He 


Val 


Leu 


Thr 


His Arg 


Glu 


130 


Gly Lys 


Arg 


Ala 


Pro 


Arg 


Ser 


Leu 


Thr 


Leu 


Lys Val 


Gin 


143 


Ser Arg 


Lys 


Thr 


Asp 


Asp 


He 


lie 


Trp 


Met 


Asp lie 


Leu 


156 


Pro Ala 


Tyr 


Asp 


Ala 


Leu 


Gly 


Pro 


lie 


Ser 


Arg Asp 


Ser 


169 


Lys Pro 


Ala 


Pro 


Ala 


He 


Tyr 


Glu 


Thr 


Leu 


lie Arg 


Ser 


182 


Lys Gly 


Tyr 


Pro 


Gly 


Asp 


Phe 


Ser 


Pro 


Ser 


Phe Thr 


Glu 


195 


Leu Gin 


Arg 


His 


Phe 


Val 


Lys 


Thr 


Arg 


Pro 


Val Lys 


Leu 


208 


Lys Asn 


Leu 


Leu 


Arg 


Leu 


Val 


Lys 


Phe 


Trp 


Tyr Leu 


Gin 


221 


Cys Leu 


Arg 


Arg 


Lys 


Tyr 


Gly 


Arg 


Gly 


Ala 


Val Leu 


Pro 


234 


Ser Lys 


Tyr 


Ala 


Leu 


Glu 


Leu 


Leu 


Thr 


lie 


Tyr Ala Trp 


247 


Glu Met 


Gly 


Thr 


Glu 


Ser 


Ser 


Asp 


Ser 


Phe 


Asn Leu Asp 


260 


Glu Gly 


Phe 


Val 


Ala 


Val 


Met 


Glu 


Leu 


Leu 


Val Asn Tyr 


273 


Arg Asp 


He 


Cys 


He 


Tyr 


Trp 


Thr 


Lys 


Tyr 


Tyr Asn 


Phe 


286 


Gin Asn 


Glu 


Val 


Val 


Arg 


Asn 


Phe 


Leu 


Lys 


Lys Gin 


Leu 


299 


Lys Gly 


Asp 


Arg 


Pro 


He 


He 


Leu 


Asp 


Pro 


Ala Asp 


Pro 


312 


Thr Asn 


Asn 


Leu 


Gly 


Arg 


Arg 


Lys 


Gly 


Trp 


Glu Gin 


Val 


325 


Ala Ala 


Glu 


Ala 


Ala 


Phe 


Cys 


Leu 


Leu 


Gin 


Val Cys 


Cys 


338 


Thr Thr 


Val 


Gly 


Pro 


Ser 


Glu 


Arg 


Trp 


Asn 


Val Gin Arg 


351 


Ala Arg 


Asp 


Val 


Gin 


Val 


Arg 


Val 


Lys 


Gin 


Thr Gly Thr 


364 


Val Asp 


Trp 


Thr 


Leu 


Trp 


Thr 


Asn 


Pro 


Tyr 


Ser Pro 


lie 


377 


Arg Lys 


Met 


Lys 


Ala 


Glu 


He 


Arg 


Arg 


Glu 


Lys Asn 


Phe 


390 


Gly Gly 


Glu 


Leu 


Arg 


He 


Ser 


Phe 


Gin 


Glu 


Pro Gly Gly 


403 


Glu Arg 


Gin 


Leu 


Leu 


Ser 


Ser 


Arg 


• L V S 


Thr 


Leu Ala 


Asp 


416 


Tyr Gly 


He 


Phe 


Ser 


Lys 


Val 


Asn 


lie 


Gin 


Val Leu 


Glu 


429 


Thr Phe 


Pro 


Pro 


Glu 


He 


Leu 


Val 


Phe 


Val 


Lys Tyr 


Pro 


442 


Gly Gly 


Gin 


Ser 


Lys 


Pro 


Phe 


Thr 


lie 


Asp 


Pro Asp Asp 


455 


Thr He 


Leu 


Asp 


Leu 


Lys 


Glu 


Lys 


lie 


Glu 


Asp Ala Gly 


468 


Ala Gly 


Gly 


Leu 


Thr 
















473 
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<210> 3 
<211> 364 
<212> PRT 

<213> Homo sapiens 
<400> 3 



Met Met 


Asp 


Leu 


Arg Asn Thr 


Lys Phe 


He 


Glu 


Asp Tyr 


Leu 


Arg Met 


Gin 


He 


Asn 


His 


Ala 


Phe Leu 


Lys 


Glu 


Arg Cys 


Phe 


Val Cys 


Val 


Ser 


Lys 


Val 


Val 


Lys Gly 


Thr 


Thr 


Leu Arg Gly 


Val Val 


Phe 


Leu 


Ser 


Pro 


Leu 


Leu Asn 


Arg 


Arg 


Gly Glu 


Phe 


Gin Leu 


Glu 


Ala 


Cys Gin Arg 


Lys Phe 


Glu 


Val 


Gin 


Ala 


Pro 


Ala Leu 


Ser 


Phe 


Val 


Leu 


Ser 


Gly Val 


Glu 


Phe 


Asp Val 


Leu 


Gly Gin 


Leu 


Thr 


Gly Ser 


Tyr 


Tyr Val 


Lys 


Leu 


He 


Glu 


Glu 


Glu Gly 


Glu 


Phe 


Ser Thr Cys 


Asp Phe 


Leu 


Lys 


Gin Arg 


Pro 


lie Arg 


Leu 


Val 


Lys 


His 


Trp 


Lys Leu 


Gly 


Lys 


Leu 


Pro 


Pro 


Leu Thr 


Val 


Tyr 


Ala 


Trp 


Glu 


His Phe 


Asn 


Thr 


Ala 


Gin 


Gly 


Leu Val 


He 


Asn 


Tyr 


Gin 


Gin 


Lys Tyr 


Tyr 


Asp 


Phe 


Lys 


Asn 


Leu Arg 


Arg 


Gin 


Leu 


Thr 


Lys 


Asp Pro 


Ala 


Asp 


Pro 


Thr Gly 


Pro Lys 


Gly 


Trp 


Arg 


Gin 


Leu 


Trp Leu 


Asn 


Tyr 


Pro 


Cys 


Phe 


Pro Val 


Ser 


Ser 


Trp 


He 


Leu 



Pro Ala Lys Ser Leu Asp 13 

Leu Pro Asp Thr Cys Phe 26 

lie Asp He lie Cys Gly 39 

Arg Gly Ser Ser Tyr Pro 52 

Lys Gly Gly Ser Ser Gly 65 

Arg Ser Asp Ala Asp Leu 78 

Thr Thr Phe Gin Asp Gin 91 

He Gin Glu He Arg Arg 104 

Glu Arg Ala Phe Ser Val 117 

Arg Trp Gly Asn Pro Arg 130 

Ser Leu Gin Leu Gly Glu 14 3 

Pro Ala Phe Asp Ala Leu 156 

Lys Pro Asn Pro Gin He 169 

Cys Thr Asp Leu Gin Lys 182 

Phe Thr Glu Leu Gin Arg 195 

Thr Lys Leu Lys Ser Leu 208 

Tyr Gin Asn Cys Lys Lys 221 

Gin Tyr Ala Leu Glu Leu 234 

Arg Gly Ser Met Lys Thr 247 

Phe Arg Thr Val Leu Glu 260 

Leu Cys He Tyr Trp Thr 273 

Pro He He Glu Lys Tyr 286 

Pro Arg Pro Val He Leu 299 

Asn Leu Gly Gly Gly Asp 312 

Ala Gin Glu Ala Glu Ala 325 

Lys Asn Trp Asp Gly Ser 338 

Leu Val Arg Pro Pro Ala 351 
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Ser Ser Leu Pro Phe He Pro Ala Pro Leu ..-s Glu Ala 3364 

<210> 4 
<211> 726 
<212> PRT 

<213> Homo sapiens 
<300> 

<310> OAS2 
<400> 4 



Gly Asn 


Gly 


Glu 


Ser 


Gin 


Leu 


Ser 


Ser 


Val 


Pro 


Ala 


Gin 


13 


Lys 


Leu 


Gly 


Trp 


Phe 


He 


Gin 


Glu 


Tyr 


Leu 


Lys 


Pro 


Tyr 


26 


Glu 


Glu 


Cys 


Gin 


Thr 


Leu 


He 


Asp 


Glu 


Met 


Val 


Asn 


Thr 


39 


He Cys 


Asp 


Val 


Cys 


Arg Asn 


Pro 


Glu 


Gin 


Phe 


Pro 


Leu 


52 


Val 


Gin 


Gly 


Val 


Ala 


He Gly 


Gly 


Ser 


Tyr 


Gly 


Arg 


Lys 


65 


Thr 


Val 


Leu 


Arg 


Gly 


Asn 


Ser 


Asp 


Gly 


Thr 


Leu 


Val 


Leu 


78 


Phe 


Phe 


Ser 


Asp 


Leu 


Lys 


Gin 


Phe 


Gin 


Asp 


Gin 


Lys 


Arg 


91 


Ser 


Gin 


Arg 


Asp 


lie 


Leu Asp 


Lys 


Thr 


Gly 


Asp 


Lys 


Leu 


104 


Lys 


Phe 


Cys 


Leu 


Phe 


Thr 


Lys 


Trp 


Leu 


Lys 


Asn 


Asn 


Phe 


117 


Glu 


He 


Gin 


Lys 


Ser 


Leu 


Asp 


Gly 


Ser 


Thr 


He 


Gin 


Val 


130 


Phe 


Thr 


Lys 


Asn 


Gin 


Arg 


He 


Ser 


Phe 


Glu 


Val 


Leu 


Ala 


143 


Ala 


Phe 


Asn 


Ala 


Leu 


Ser 


Leu 


Asn 


Asp 


Asn 


Pro 


Ser 


Pro 


156 


Trp 


He 


Tyr 


Arg 


Glu 


Leu 


Lys 


Arg 


Ser 


Leu 


Asp 


Lys 


Thr 


169 


Asn 


Ala 


Ser 


Pro 


Gly 


Glu 


Phe 


Ala 


Val 


Cys 


Phe 


Thr 


Glu 


182 


Leu 


Gin 


Gin 


Lys 


Phe 


Phe Asp 


Asn 


Arg 


Pro 


Gly 


Lys 


Leu 


.195 


Lys 


Asp 


Leu 


He 


Leu 


Leu 


He 


Lys 


His 


Trp 


His 


Gin 


Gin 


208 


Cys 


Gin 


Lys 


Lys 


He 


Lys 


Asp 


Leu 


Pro 


Ser 


Leu 


Ser 


Pro 


221 


Tyr Ala 


Leu 


Glu 


Leu 


Leu 


Thr 


Val 


Tyr 


Ala 


Trp 


Glu 


Gin 


234 


Gly Cys 


Arg 


Lys 


Asp 


Asn 


Phe 


Asp 


He 


Ala 


Glu 


Gly 


Val 


247 


Arg 


Thr 


Val 


Leu 


Glu 


Leu 


He 


Lys 


Cys 


Gin 


Glu 


Lys 


Leu 


260 


Cys 


He 


Tyr 


Trp 


Met 


Val 


Asn 


Tyr 


Asn 


Phe 


Glu 


Asp 


Glu 


273 


Thr 


He 


Arg 


Asn 


He 


Leu 


Leu 


His 


Gin 


Leu 


Gin 


Ser 


Ala 


286 


Arg 


Pro 


Val 


He 


Leu 


Asp 


Pro 


Val 


Asp 


Pro 


Thr 


Asn 


Asn 


299 
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Val 


Ser 


Gly 


Asp 


Lys 


He Cys 


Trp 


Gin 


Trp 


ijcU Lys 


Lys 


312 


Glu 


Ala 


Gin 


Thr Trp 


Leu Thr 


Ser 


Pro 


Asn 


Leu Asp Asn 


325 


Glu 


Leu 


Pro 


Ala 


Pro 


Ser Trp 


Asn 


Val 


Leu 


Pro Ala 


Pro 


338 


Leu 


Phe 


Thr 


Thr 


Pro 


Gly His 


Leu 


Leu 


Asp 


Lys Phe 


He 


351 


Lys 


Glu 


Phe 


Leu 


Gin 


Pro Asn 


Lys 


Cys 


Phe 


Leu Glu 


Gin 


364 


lie 


Asp 


Ser 


Ala 


Val 


Asn He 


He 


Arg 


Thr 


Phe Leu 


Lys 


377 


Glu 


Asn 


Cys 


Phe Arg 


Gin Ser 


Thr 


Ala 


Lys 


He Gin 


He 


390 


Val 


Arg 


Gly 


Gly Ser 


Thr Ala 


Lys 


Gly 


Thr 


Ala Leu 


Lys 


403 


Thr Gly 


Ser 


Asp Ala 


Asp Leu 


Val 


Val 


Phe 


His Asn 


Ser 


416 


Leu 


Lys 


Ser 


Tyr 


Thr 


Ser Gin 


Lys 


Asn 


Glu 


Arg His 


Lys 


429 


He 


Val 


Lys 


Glu 


He 


His Glu 


Gin 


Leu 


Lys 


Ala Phe 


Trp 


442 


Arg 


Glu 


Lys 


Glu 


Glu 


Glu Leu 


Glu 


Val 


Ser 


Phe Glu 


Pro 


455 


Pro 


Lys 


Trp 


Lys 


Ala 


Pro Arg 


Val 


Leu 


Ser 


Phe Ser 


Leu 


468 


Lys 


Ser 


Lys 


Val 


Leu 


Asn Glu 


Ser 


Val 


Ser 


Phe Asp Val 


481 


Leu 


Pro 


Ala 


Phe 


Asn 


Ala Leu 


Gly 


Gin 


Leu 


Ser Ser Gly 


494 


Ser 


Thr 


Pro 


Ser 


Pro 


Glu Val 


Tyr 


Ala 


Gly 


Leu He 


Asp 


507 


Leu 


Tyr 


Lys 


Ser 


Ser 


Asp Leu 


Pro 


Gly 


Gly 


Glu Phe 


Ser 


520 


Thr Cys 


Phe 


Thr 


Val 


Leu Gin 


Arg 


Asn 


Phe 


He Arg 


Ser 


533 


Arg 


Pro 


Thr 


Lys 


Leu 


Lys Asp 


Leu 


He 


Arg 


Leu Val 


Lys 


546 


His 


Trp 


Tyr 


Lys 


Glu 


Cys Glu 


Arg 


Lys 


Leu 


Lys Pro 


Lys 


559 


Gly Ser 


Leu 


Pro 


Pro 


Lys Tyr 


Ala 


Leu 


Glu 


Leu Leu 


Thr 


572 


lie 


Tyr 


Ala 


Trp 


Glu 


Gin Gly 


Ser 


Gly 


Val 


Pro Asp 


Phe 


585 


Asp Thr 


Ala 


Glu Gly 


Phe Arg 


Thr 


Val 


Leu 


Glu Leu 


Val 


598 


Thr 


Gin 


Tyr 


Gin 


Gin 


Leu Gly 


He 


Phe 


Trp 


Lys Val 


Asn 


611 


Tyr Asn 


Phe 


Glu 


Asp 


Glu Thr 


Val 


Arg 


Lys 


Phe Leu 


Leu 


624 


Ser 


Gin 


Leu 


Gin 


Lys 


Thr Arg 


Pro 


Val 


He 


Leu Asp 


Pro 


637 


Gly Glu 


Pro 


Thr 


Gly 


Asp Val 


Gly 


Gly 


Gly 


Asp Arg 


Trp 


650 


Cys 


Trp 


His 


Leu 


Leu 


Asp Lys 


Glu 


Ala 


Lys 


Val Arg 


Leu 


663 


Ser 


Ser 


Pro 


Cys 


Phe 


Lys Asp 


Gly 


Thr 


Gly 


Asn Pro 


He 


676 


Pro 


Pro 


Trp 


Lys 


Val 


Pro Thr 


Met 


Gin 


Thr 


Pro Gly 


Ser 


689 


Cys 


Gly 


Ala 


Arg 


He 


His Pro 


He 


Val 


Asn 


Glu Met 


Phe 


702 


Ser 


Ser 


Arg 


Ser 


His 


Arg He 


Leu 


Asn 


Asn 


Asn Ser 


Lys 


715 


Arg Asn 


Phe 


Trp Arg 


Ser Ser 


Gly 


Asn 


Arg 


Phe 




726 



<210> 5 
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m 



PCT/i 



A: 



5113 



<211> 1412 

<212> DNA 

<213> Mus musculus 



<400> 5 



CCAGGCTGGG 


AGACCCAGGA 


AGCTCCAGAC 


TTAGCATGGA GCACGGACTC 


AGGAGCATCC 


60 


CAGCCTGGAC 


GCTGGACAAG 


TTCATAGAGG 


ATTACCTCCT 


TCCCGACACC 


ACCTTTGGTG 


120 


CTGATGTCAA 


ATCAGCCGTC 


AATGTCGTGT 


GTGATTTCCT 


GAAGGAGAGA 


TGCTTCCAAG 


180 


GTGCTGCCCA 


CCCAGTGAGG 


GTCTCCAAGG 


TGGTGAAGGG 


TGGCTCCTCA 


GGCAAAGGCA 


240 


CCACACTCAA 


GGGCAAGTCA 


GACGCTGACC 


TGGTGGTGTT 


CCTTAACAAT 


CTCACCAGCT 


300 


TTGAGGATCA 


GTTAAACCGA 


CGGGGAGAGT 


TCATCAAGGA AATTAAGAAA CAGCTGTACG 


360 


AGGTTCAGCA 


TGAGAGACGT 


TTTAGAGTCA 


AGTTTGAGGT 


CCAGAGTTCA 


TGGTGGCCCA 


420 


ACGCCCGGTC 


TCTGAGCTTC 


AAGCTGAGCG 


CCCCCCATCT 


GCATCAGGAG 


GTGGAGTTTG 


480 


ATGTGCTGCC 


AGCCTTTGAT 


GTCCTGGGTC 


ATGTTAATAC 


TTCCAGCAAG 


CCTGATCCCA 


540 


GAATCTATGC 


CATCCTCATC 


GAGGAATGTA 


CCTCCCTGGG 


GAAGGATGGC 


GAGTTCTCTA 


600 


CCTGCTTCAC 


GGAGCTCCAG 


CGGAACTTCC 


TGAAGCAGCG 


CCCAACCAAG 


CTGAAGAGTC 


660 


TCATCCGCCT 


GGTCAAGCAC 


TGGTACCAAC 


TGTGTAAGGA 


GAAGCTGGGG 


AAGCCATTGC 


720 


CTCCACAGTA 


CGCCCTAGAG 


TTGCTCACTG 


TCTTTGCCTG 


GGAACAAGGG 


AATGGATGTT 


780 


ATGAGTTCAA 


CACAGCCCAG 


GGCTTCCGGA 


CCGTCTTGGA ACTGGTCATC 


AATTATCAGC 


840 


ATCTTCGAAT 


CTACTGGACA 


AAGTATTATG 


ACTTTCAACA 


CCAGGAGGTC 


TCCAAATACG 


900 


TGCACAGACA 


GCTCAGAAAA 


GCCAGGCCTG 


TGATCCTGGA 


CCCAGCTGAC 


CCAACAGGGA 


960 


ATGTGGCCGG 


TGGGAACCCA 


GAGGGCTGGA 


GGCGGTTGGC 


TGAAGAGGCT 


GATGTGTGGC 


1020 


TATGGTACCC 


ATGTTTTATT 


AAAAAGGATG 


GTTCCCGAGT 


GAGCTCCTGG 


GATGTGCCGA 


1080 


CGGTGGTTCC 


TGTACCTTTT 


GAGCAGGTAG 


AAGAGAACTG 


GACATGTATC 


CTGCTGTGAG 


1140 


CACAGCAGCA 


CCTGCCCAGG 


AGACTGCTGG 


TCAGGGGCAT 


TTGCTGCTCT 


GCTGCAGGCC 


1200 


CATGACCCAG 


TGAGGGAGGG 


CCCCACCTGG 


CATCAGACTC 


CGTGCTTCTG 


ATGCCTGCCA 


1260 


GCCATGTTTG 


ACTCCTGTCC 


AATCACAGCC 


AGCCTTCCTC 


AACAGATTCA 


GAAGGAGAGG 


1320 


AAAGAACACA 


CGCTTGGTGT 


CCATCTGTCC 


ACCTGTTGGA 


AGGTTCTGTC 


TGACAAAGTC 


1380 


TGATCAACAA 


TAAACCACAG 


CAGGTGCCGT 


CA 






1412 



<210> 6 
<211> 3064 
<212> DNA 

<213> Mus musculus 



WO 02/090552 



3 



PCT/SM5113 



<400> 6 



ccgctcactg 


aagataacta 


gacagaaaac gtcgtgagac 


tacctcacgc 


tgtccattga 




ccaggagcaa 


tcctttgtgc 


ctcacatctt tgggactgcg 


gtaggcatca 


gagaaatgtc 


1 Oft 


acctcgatgg 


gccctgcagc 


tggagagtct gaccctggat 


atggccttca 


gctaagacac 




ctgcacagat 


gatgagcagc 


ctcggggaga ctagctgagg 


tcggtagtta ggaatgtgga 


240 


gtgtggatgt 


tgtgaccctc 


agcataagca ggaataacct 


agcctaaccc 


tatcgctcga 


1 r\ r\ 

300 


gacgccacta 


gtaacggaga 


cactatgcgt gattaagaat 


gaaataaatg 


catttgccac 




tgccagatca 


ccaggcagat 


gagattatgt ggcggaattg 


ctgaatctta 


ctctgttgtg 


ion 
4ZU 


gtaaacaaca 


tcctgtgctc 


acaacagagc cggtggggag 


actgcatcct 


taactcctgt 


> QA 

4 OU 


tcccttctgc 


cttgaagaag 


gtaaactgga tctccctgca 


gtttcacttt 


caattcttgt 


G. A f\ 


caaagcttgg 


tttctgtttc 


cagtttctcc aaggagggag 


gggcagagcg 


cttttcttct 


oUU 


ttccatgcaa 


ctctccatcc 


cattgtctcc tccagagaac 


gctgcaggaa 


gcttctccca 


cce\ 
DbU 


tcagagctga 


gcagaagctc 


agaggattta tctagaggac 


aggctggccc 


agctgaaatg 


*7 o n 


gacccgttcc 


ccgacctgta 


tgcgacccct ggggacagtc 


tagaccactt 


cctggaacac 


Ton 


agccttcagc 


cccagaggga 


ctggaaagag gaagggcagg 


atgcctggga 


gagaatcgag 


O A f\ 


aggttctttc 


gggaacagtg 


cttccgtgat gagctgctcc 


tggaccaaga 


agtcagggtg 


900 


attaaggtgg 


tgaagggagg 


ctcctcggga aaggggacaa 


ccctgaacca 


cagatctgac 


960 


caagacatga 


ttctgttctt 


aagctgcttt tccagtttcg 


aagagcaggc 


gagaaaccgg 


1 n o r\ 
1 UzU 


gaggtcgtca 


tcagcttcat 


taagaagagg ctgattcatt 


gtagcagaag 


cctggcctac 


lUoU 


aacatcattg 


tccttaccca 


cagagagggc aaaagggccc 


ctcgctccct 


caccctaaag 


1 1 A f\ 


gttcagtccc 


ggaagactga 


tgacattatt tggatggata 


tcctcccagc 


ttacgatgct 




ttgggaccta 


tttccagaga 


ctcaaaacca gcaccggcaa 


tctacgagac 


tctgataaga 


1/oU 


agtaagggct 


accctggtga 


cttctcacca agcttcacag 


agttacagag 


acattttgtg 


i •jon 


aaaactcgcc 


cagttaaact 


gaagaacctc ctccggttgg 


tgaagttctg 


gtacctgcag 


looU 


tgcctgagac 


gtaaatatgg 


aagaggtgca gtgttgccct 


caaaatatgc 


tctggagctg 




ctgaccatct 


acgcctggga 


gatgggtaca gagagcagtg 


atagcttcaa 


tctggatgaa 




gggttcgtag 


ccgtgatgga 


gctcctcgta aactaccgcg 


acatctgcat 


ctactggacc 


1560 


aagtactaca 


atttccaaaa 


cgaggtcgtc aggaactttc 


tgaagaaaca 


gctgaaggga 


1620 


gaccggccca 


tcatcctaga 


cccagctgac cccaccaaca 


acctgggaag 


aagaaaggga 


1680 


tgggaacagg 


tggctgcaga 


agctgctttc tgcctgctgc 


aggtctgttg 


cacgactgta 


1740 


ggccccagcg 


agcgctggaa 


tgtacagcga gcgagggatg 


ttcaggtgag 


agtgaaacaa 


1800 


acgggaacag 


tggattggac 


actctggaca aacccctaca 


gccccatcag 


aaagatgaag 


1860 


gcagagatca 


ggagggaaaa 


gaactttgga ggggaactgc 


gcatctcctt 


ccaggagccc 


1920 


ggaggggaga 


gacagctgct 


cagcagcagg aagaccctag 


cagattatgg gatattctct 


1980 
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aaggtgaaca 


ttcaagtgct 


ggagaccttt 


cctccuyaga 


tcctggtctt 


tgtgaagtat 


2040 


cctggtggcc 


agagcaagcc 


tttcaccatc 


gaccctgatg 


ataccatctt 


agatctgaaa 


2100 


gagaagatag 


aagatgctgg 


agctggaggc 


cttacgtagg 


cccttgtgcg 


gaggatcagg 


2160 


tactactgtt 


ggatgaggta 


atcgactagt 


ctggctgctt 


gagtccgtgc ctagagtctt 


2220 


acgcctccct 


acctctaccc 


tagactctga 


tgggttcttt 


ctatagctta 


aatatcaaca 


2280 


ttcccttctc 


ttgcttaaac 


cctctcctat 


cagccgggcg 


tggtggtgca 


tgcctttagc 


2340 


tcagcactta 


gagaatttct 


gagttcaagg 


ccagcctggt 


ctatagagtg 


agttacagaa 


2400 


cagccagagc 


tatacggaga 


aaccctgtct 


cagataaaca 


aacaaacaaa 


caaacaaacc 


2460 


ctctcctgtg 


ttttccaata 


atacagaatg 


aagttcaagt 


ttcttttcct 


aacagtcaat 


2520 


taagctgaac 


cctgcttagt 


ccccgacccc 


caactctaaa 


cactcaactc 


atactgaatg 


2580 


cagagtgaca 


ccttgagtca cactgagagc tgagtcacac ctgtgtctct 


ttcctcaaca 


2640 


tccttccctc 


agcctctgtt tttcattcat ttctgttgag tcaccgaatc ttcaaagagc 


2700 


agaccccaga 


ctgttcagat 


tccccacctt 


cttccagaaa 


ccttcttaga 


attggaaaac 


2760 


ttaacccaat 


tccagacatt 


tcaccgagac 


tcagcggtcc 


tggacttaac 


aagcctttca 


2820 


catcattctt 


gcatgctcct 


gtttgaaaac 


aactactatc 


tggcccatgc 


agcaggccaa 


2880 


atcatcttgt 


gttccctccc tctcccttca 


tcctgttagc 


tcccgtggcg 


taaatctatc 


2940 


tcccttgtct 


aatcagactc gattgttttt aatgatttag gccttgtgct ctagaatggt 


3000 


accaatccag 


tatcaatgta 


tgacaagtgc 


ttgttaaata 


aagaagcgaa 


ccagaaaaaa 


3060 


aaaa 












3064 



<210> 7 
<211> 1347 
<212> DNA 

<213> Homo sapiens 



<400> 7 



gggggaagag 


ataaaagcaa 


acaggtctgg 


gaggcagttc 


tgttgccact 


ctctctcctg 


60 


tcaatgatgg 


atctcagaaa 


taccccagcc 


aaatctctgg 


acaagttcat 


tgaagactat 


120 


ctcttgccag 


acacgtgttt 


ccgcatgcaa 


atcaaccatg 


ccattgacat 


catctgtggg 


180 


ttcctgaagg 


aaaggtgctt 


ccgaggtagc 


tcctaccctg 


tgtgtgtgtc 


caaggtggta 


240 


aagggtggct 


cctcaggcaa 


gggcaccacc 


ctcagaggcc 


gatctgacgc 


tgacctggtt 


300 


gtcttcctca 


gtcctctcac 


cacttttcag 


gatcagttaa 


atcgccgggg 


agagttcatc 


360 


caggaaatta 


ggagacagct 


ggaagcctgt 


caaagagaga 


gagcattttc 


cgtgaagttt 


420 


gaggtccagg 


ctccacgctg 


gggcaacccc 


cgtgcgctca 


gcttcgtact 


gagttcgctc 


480 



600 
660 
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cagctcgggg agggggtgga gttcgatgtg ctgcccyv^t ttgatgccct gggtcagttg 540 
actggcagct ataaacctaa cccccaaatc tatgtcaagc tcatcgagga gtgcaccgac 
ctgcagaaag agggcgagtt ctccacctgc ttcacagaac tacagagaga cttcctgaag 
cagcgcccca ccaagctcaa gagcctcatc cgcctagtca agcactggta ccaaaattgt 720 
aagaagaagc ttgggaagct gccacctcag tatgccctgg agctcctgac ggtctatgct 780 
tgggagcgag ggagcatgaa aacacatttc aacacagccc agggatttcg gacggtcttg 840 

900 
960 



gaattagtca taaactacca gcaactctgc atctactgga caaagtatta tgactttaaa 

aaccccatta ttgaaaagta cctgagaagg cagctcacga aacccaggcc tgtgatcctg 

gacccggcgg accctacagg aaacttgggt ggtggagacc caaagggttg gaggcagctg 1020 

gcacaagagg ctgaggcctg gctgaattac ccatgcttta agaattggga tgggtcccca 1080 

gtgagctcct ggattctgct ggtgagacct cctgcttcct ccctgccatt catccctgcc 1140 

cctctccatg aagcttgaga catatagctg gagaccattc tttccaaaga acttacctct 1200 

tgccaaaggc catttatatt catatagtga caggctgtgc tccatatttt acagtcattt 1260 

tggtcacaat cgagggtttc tggaattttc acatcccttg tccagaattc attcccctaa 1320 

gagtaataat aaataatctc taacacc 1347 



<210> 8 

<211> 2905 

<212> DNA 

<213> Homo sapiens 



<400> 8 



cggcagccag 


ctgagagcaa 


tgggaaatgg ggagtcccag 


ctgtcctcgg 


tgcctgctca 


60 


gaagctgggt 


tggtttatcc 


aggaatacct gaagccctac 


gaagaatgtc 


agacactgat 


120 


cgacgagatg 


gtgaacacca 


tctgtgacgt ctgcaggaac 


cccgaacagt 


tccccctggt 


180 


gcagggagtg 


gccataggtg 


gctcctatgg acggaaaaca 


gtcttaagag 


gcaactccga 


240 


tggtaccctt 


gtccttttct 


tcagtgactt aaaacaattc 


caggatcaga 


agagaagcca 


300 


acgtgacatc 


ctcgataaaa 


ctggggataa gctgaagttc 


tgtctgttca 


cgaagtggtt 


360 


gaaaaacaat 


ttcgagatcc 


agaagtccct tgatgggtcc 


accatccagg 


tgttcacaaa 


420 


aaatcagaga 


atctctttcg 


aggtgctggc cgccttcaac 


gctctgagct 


taaatgataa 


480 


tcccagcccc 


tggatctatc 


gagagctcaa aagatccttg gataagacaa atgccagtcc 


540 


tggtgagttt 


gcagtctgct 


tcactgaact ccagcagaag 


ttttttgaca 


accgtcctgg 


600 


aaaactaaag 


gatttgatcc 


tcttgataaa gcactggcat 


caacagtgcc 


agaaaaaaat 


660 


caaggattta 


ccctcgctgt 


ctccgtatgc cctggagctg cttacggtgt atgcctggga 


720 
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780 
840 
900 
960 
1020 
1080 



acaggggtgc agaaaagaca actttgacat tgctgoayyc gtcagaacgg ttctggagct 

gatcaaatgc caggagaagc tgtgtatcta ttggatggtc aactacaact ttgaagatga 

gaccatcagg aacatcctgc tgcaccagct ccaatcagcg aggccagtaa tcttggatcc 

agttgaccca accaataatg tgagtggaga taaaatatgc tggcaatggc tgaaaaaaga 

agctcaaacc tggttgactt ctcccaacct ggataatgag ttacctgcac catcttggaa 

tgtcctgcct gcaccactct tcacgacccc aggccacctt ctggataagt tcatcaagga 

gtttctccag cccaacaaat gcttcctaga gcagattgac agtgctgtta acatcatccg 1140 

tacattcctt aaagaaaact gcttccgaca atcaacagcc aagatccaga ttgtccgggg 1200 

aggatcaacc gccaaaggca cagctctgaa gactggctct gatgccgatc tcgtcgtgtt 1260 

ccataactca cttaaaagct acacctccca aaaaaacgag cggcacaaaa tcgtcaagga 1320 

aatccatgaa cagctgaaag ccttttggag ggagaaggag gaggagcttg aagtcagctt 1380 

tgagcctccc aagtggaagg ctcccagggt gctgagcttc tctctgaaat ccaaagtcct 1440 

caacgaaagt gtcagctttg atgtgcttcc tgcctttaat gcactgggtc agctgagttc 1500 

tggctccaca cccagccccg aggtttatgc agggctcatt gatctgtata aatcctcgga 1560 

cctcccggga ggagagtttt ctacctgttt cacagtcctg cagcgaaact tcattcgctc 1620 

ccggcccacc* aaactaaagg atttaattcg cctggtgaag cactggtaca aagagtgtga 1680 

aaggaaactg aagccaaagg ggtctttgcc cccaaagtat gccttggagc tgctcaccat 1740 

ctatgcctgg gagcagggga gtggagtgcc ggattttgac actgcagaag gtttccggac 1800 

agtcctggag ctggtcacac aatatcagca gctcggcatc ttctggaagg tcaattacaa 1860 

ctttgaagat gagaccgtga ggaagtttct actgagccag ttgcagaaaa ccaggcctgt 1920 

gatcttggac ccaggcgaac ccacaggtga cgtgggtgga ggggaccgtt ggtgttggca 1980 

tcttctggac aaagaagcaa aggttaggtt atcctctccc tgcttcaagg atgggactgg 

aaacccaata ccaccttgga aagtgccgac aatgcagaca ccaggaagtt gtggagctag 

gatccatcct attgtcaatg agatgttctc atccagaagc catagaatcc tgaataataa 2160 

ttctaaaaga aacttctgga gatcatctgg caatcgcttt taaagactcg gctcaccgtg 2220 

agaaagagtc actcacatcc attcttccct tgatggtccc tattcctcct tcccttgcct 2280 

tcttggactt cttgaaatca atcaagactg caaacccttt cataaagctg ccttgctgaa 2340 

ctcctctctg caggagccct gcttaaaata gttgatgtca tcactttatg tgcatcttat 

ttctgtcaac ttgtattttt ttttcttgta tttttccaat tagctcctcc tttttccttc 

cagtctaaaa aaggaatcct ctgtgtcttc aaagcaaagc tctttacttt ccccttggtt 2520 

ctcataactc tgtgatcttg ctctcggtgc ttccaactca tccacgtcct gtctgtttcc 2580 

tctgtataca aaaccctttc tgcccctgct gacacagaca tcctctatgc cagcagccag 2640 

gccaaccctt tcattagaac ttcaagctct ccaaaggctc agattataac tgttgtcata 2700 

tttatatgag gctgttgtct tttccttctg agcctgcctt tatcccccca cccaggagta 2760 

tcctcttgcc aaagcaaaag actttttcct tggctttagc cttaaagata cttgaaggtc 2820 

taggtgcttt aacctcacat accctcactt aaacttttat cactgttgca tataccagtt 2880 
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gtgatacaat aaagaatgta tctgg 

<210> 9 
<211> 1087 
<212> PRT 

<213> Homo sapiens 
<300> 

<310> OAS3 
<400> 9 



Met Asp 


Leu 


Tyr 


Ser Thr 


Pro 


Ala 


Ala 


Ala 


Leu Asp Arg 


13 


Phe Val 


Ala 


Arg 


Arg Leu 


Gin 


Pro 


Arg 


Lys 


Glu Phe Val 


26 


Glu Lys 


Ala 


Arg 


Arg Ala 


Leu 


Gly 


Ala 


Leu 


Ala Ala Ala 


39 


Leu Arg 


Glu 


Arg 


Gly Gly 


Arg 


Leu 


Gly 


Ala 


Ala Ala Pro 


52 


Arg Val 


Leu 


Lys 


Thr Val 


Lys 


Gly 


Gly 


Ser 


Ser Gly Arg 


65 


Gly Thr 


Ala 


Leu 


Lys Gly 


Gly 


Cys 


Asp 


Ser 


Glu Leu Val 


78 


He Phe 


Leu 


Asp 


Cys Phe 


Lys 


Ser 


Tyr 


Val 


Asp Gin Arg 


91 


Ala Arg 


Arg 


Ala 


Glu He 


Leu 


Ser 


Glu 


Met 


Arg Ala Ser 


104 


Leu Glu 


Ser 


Trp 


Trp Gin 


Asn 


Pro 


Val 


Pro 


Gly Leu Arg 


117 


Leu Thr 


Phe 


Pro 


Glu Gin 


Ser 


Val 


Pro 


Gly 


Ala Leu Gin 


130 


Phe Arg 


Leu 


Thr 


Ser Val 


Asp 


Leu 


Glu 


Asp 


Trp Met Asp 


143 


Val Ser 


Leu 


Val 


Pro Ala 


Phe 


Asn 


Val 


Leu 


Gly Gin Ala 


156 


Gly Ser 


Ala 


Val 


Lys Pro 


Lys 


Pro 


Gin 


Val 


Tyr Ser Thr 


169 


Leu Leu 


Asn 


Ser 


Gly Cys 


Gin 


Gly 


Gly 


Glu 


His Ala Ala 


182 


Cys Phe 


Thr 


Glu 


Leu Arg 


Arg 


Asn 


Phe 


Val 


Asn He Arg 


19 



5Pro Ala Lys Leu Lys Asn Leu He Leu Leu Val Lys His 208 

Trp Tyr His Gin Val Cys Leu Gin Gly Leu Trp Lys Glu 221 

Thr Leu Pro Pro Val Tyr Ala Leu Glu Leu Leu Thr He 234 

Phe Ala Trp Glu Gin Gly Cys Lys Lys Asp Ala Phe Ser 24 7 

Leu Gly Glu Gly Leu Arg Thr Val Leu Gly Leu He Gin 260 

Gin His Gin His Leu Cys Val Phe Trp Thr Val Asn Tyr 273 

Gly Phe Glu Asp Pro Ala Val Gly Gin Phe Leu Gin Arg 286 
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His 


Val 


Lys 


Arg 


Pro 


Arg 


Pro 


Val 


He 


Leu nap 


Pro 


Ala 


299 


Asp 


Pro 


Thr 


Trp 


Asp 


Leu 


Gly 


Asn 


Gly 


Ala Ala 


Trp 


His 


312 


Trp Asp 


Leu 


His 


Ala 


Gin 


Glu 


Ala 


Ala 


Ser Cys 


Tyr 


Asp 


325 


His 


Pro 


Cys 


Phe 


Leu 


Arg 


Gly 


Met 


Gly 


Asp Pro 


Val 


Gin 


338 


Ser Trp 


Lys 


Gly 


Pro 


Gly 


Leu 


Pro 


Arg 


Ala Gly Cys 


Ser 


351 


Gly 


Leu 


Gly 


His 


Pro 


He 


Gin 


Leu 


Asp 


Pro Asn 


Gin 


Lys 


364 


Thr 


Pro 


Glu 


Asn 


Ser 


Lys 


Ser 


Leu 


Asn 


Ala Val 


Tyr 


Pro 


377 


Arg 


Ala 


Gly 


Ser 


Lys 


Pro 


Pro 


Ser 


Cys 


Pro Ala 


Pro 


Gly 


390 


Pro 


Thr 


Ala 


Glu 


Pro 


Ala 


Ser 


Tyr 


Pro 


Ser Val 


Pro Gly 


403 


Met 


Ala 


Leu 


Asp 


Leu 


Ser 


Gin 


He 


Pro 


Thr Lys 


Glu 


Leu 


416 


Asp Arg 


Phe 


He 


Gin 


Asp 


His 


Leu 


Lys 


Pro Ser 


Pro 


Gin 


429 


Phe 


Gin 


Glu 


Gin 


Val 


Lys 


Lys 


Ala 


He 


Asp He 


He 


Leu 


442 


Arg Cys 


Leu 


His 


Glu 


Asn 


Cys 


Val 


His 


Lys Ala 


Ser Arg 


455 


Val 


Ser 


Lys 


Gly 


Gly 


Ser 


Phe 


Gly 


Arg 


Gly Thr Asp 


Leu 


468 


Arg Asp 


Gly 


Cys 


Asp 


Val 


Glu 


Leu 


He 


He Phe 


Leu 


Asn 


481 


Cys 


Phe 


Thr 


Asp 


Tyr 


Lys 


Asp 


Gin 


Gly 


Pro Arg Arg Ala 


494 


Glu 


He 


Leu 


Asp 


Glu 


Met 


Arg 


Ala 


His 


Val Glu 


Ser 


Trp 


507 


Trp Gin 


Asp 


Gin 


Val 


Pro 


Ser 


Leu 


Ser 


Leu Gin 


Phe 


Pro 


520 


Glu 


Gin 


Asn 


Val 


Pro 


Glu 


Ala 


Leu 


Gin 


Phe Gin 


Leu 


Val 


533 


Ser 


Thr 


Ala 


Leu 


Lys 


Ser 


Trp 


Thr 


Asp 


Val Ser 


Leu 


Leu 


546 


Pro 


Ala 


Phe 


Asp 


Ala 


Val 


Gly 


Gin 


Leu 


Ser Ser Gly Thr 


559 


Lys 


Pro 


Asn 


Pro 


Gin 


Val 


Tyr 


Ser 


Arg 


Leu Leu 


Thr 


Ser 


572 


Gly Cys 


Gin 


Glu 


Gly 


Glu 


His 


Lys 


Ala 


Cys Phe 


Ala 


Glu 


585 


Leu Arg 


Arg 


Asn 


Phe 


Met 


Asn 


He 


Arg 


Pro Val 


Lys 


Leu 


598 


Lys 


Asn 


Leu 


He 


Leu 


Leu 


Val 


Lys 


His 


Trp Tyr 


Arg 


Gin 


611 


Val 


Ala 


Ala 


Gin 


Asn 


Lys 


Gly 


Lys 


Gly 


Pro Ala 


Pro 


Ala 


624 


Ser 


Leu 


Pro 


Pro 


Ala 


Tyr 


Ala 


Leu 


Glu 


Leu Leu 


Thr 


He 


637 


Phe 


Ala 


Trp 


Glu 


Gin 


Gly 


Cys 


Arg 


Gin 


Asp Cys 


Phe 


Asn 


650 


Met 


Ala 


Gin 


Gly 


Phe 


Arg 


Thr 


Val 


Leu 


Gly Leu 


Val 


Gin 


663 


Gin 


His 


Gin 


Gin 


Leu 


Cys 


Val 


Tyr 


Trp 


Thr Val 


Asn 


Tyr 


676 


Ser 


Thr 


Glu 


Asp 


Pro 


Ala 


Met 


Arg 


Met 


His Leu 


Leu Gly 


689 


Gin 


Leu 


Arg 


Lys 


Pro 


Arg 


Pro 


Leu 


Val 


Leu Asp 


Pro 


Ala 


702 


Asp 


Pro 


Thr 


Trp 


Asn 


Val 


Gly 


His 


Gly 


Ser Trp Glu Leu 


715 


Leu 


Ala 


Gin 


Glu 


Ala 


Ala 


Ala 


Leu 


Gly 


Met Gin Ala Cys 


728 


Phe 


Leu 


Ser 


Arg 


Asp 


Gly 


Thr 


Ser 


Val 


Gin Pro Trp Asp 


741 


Val 


Met 


Pro 


Ala 


Leu 


Leu 


Tyr 


Gin 


Thr 


Pro Ala Gly Asp 


754 
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Leu Asp 


Lys 


Phe 


He 


Ser 


Glu 


Phe 


Leu 


Gin 


no Asn Arg 


767 


Gin Phe 


Leu 


Ala 


Gin 


Val 


Asn 


Lys 


Ala 


Val 


Asp Thr He 


780 


Cys Ser 


Phe 


Leu 


Lys 


Glu 


Asn 


Cys 


Phe 


Arg 


Asn Ser Pro 


793 


He Lys 


Val 


He 


Lys 


Val 


Val 


Lys 


Gly 


Gly 


Ser Ser Ala 


806 


Lys Gly 


Thr 


Ala 


Leu 


Arg 


Gly Arg 


Ser 


Asp 


Ala Asp Leu 


819 


Val Val 


Phe 


Leu 


Ser 


Cys 


Phe 


Ser 


Gin 


Phe 


Thr Glu Gin 


832 


Gly Asn 


Lys 


Arg 


Ala 


Glu 


lie 


He 


Ser 


Glu 


lie Arg Ala 


845 


Gin Leu 


Glu 


Ala 


Cys 


Gin 


Gin 


Glu 


Arg 


Gin 


Phe Glu Val 


858 


Lys Phe 


Glu 


val 


Ser 


Lys 


Trp 


Glu 


Asn 


Pro 


Arg Val Leu 


871 


Ser Phe 


Ser 


Leu 


Thr 


Ser 


Gin 


Thr 


Met 


Leu 


Asp Gin Ser 


884 


Val Asp 


Phe 


Asp 


Val 


Leu 


Pro 


Ala 


Phe 


Asp 


Ala Leu Gly 


897 


Gin Leu 


Val 


Ser 


Gly 


Ser 


Arg 


Pro 


Ser 


Ser 


Gin Val Tyr 


910 


Val Asp 


Leu 


He 


His 


Ser 


Tyr 


Ser 


Asn 


Ala 


Gly Glu Tyr 


923 


Ser Thr 


Cys 


Phe 


Thr 


Glu 


Leu 


Gin 


Arg 


Asp 


Phe He He 


936 


Ser Arg 


Pro 


Thr 


Lys 


Leu 


Lys 


Ser 


Leu 


He 


Arg Leu Val 


949 


Lys His 


Trp Tyr 


Gin 


Gin 


Cys 


Thr 


Lys 


He 


Ser Lys Gly 


962 


Arg Gly 


Ser 


Leu 


Pro 


Pro 


Gin 


His 


Gly 


Leu 


Glu Leu Leu 


975 


Thr Val 


Tyr Ala 


Trp 


Glu 


Gin Gly 


Gly 


Lys 


Asp Ser Gin 


988 


Phe Asn 


Met 


Ala 


Glu 


Gly 


Phe Arg 


Thr 


Val 


Leu Glu Leu 


1001 


Val Thr 


Gin Tyr 


Arg 


Gin 


Leu Cys 


He 


Tyr 


Trp Thr He 


1014 


Asn Tyr 


Asn 


Ala 


Lys 


Asp 


Lys 


Thr 


Val 


Gly 


Asp Phe Leu 


1027 


Lys Gin 


Gin 


Leu 


Gin 


Lys 


Pro Arg 


Pro 


He 


He Leu Asp 


1040 


Pro Ala 


Asp 


Pro 


Thr 


Gly 


Asn 


Leu 


Gly 


His 


Asn Ala Arg. 


1053 


Trp Asp 


Leu 


Leu 


Ala 


Lys 


Glu 


Ala 


Ala 


Ala 


Cys Thr Ser 


1066 


Ala Leu 


Cys 


Cys 


Met 


Gly 


Arg Asn 


Gly 


He 


Pro He Gin 


1079 


Pro Trp 


Pro 


Val 


Lys 


Ala 


Ala 


Val 








1087 
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<400> 10 



Met 


Ala 


Leu 


Met 


Gin 


Glu 


Leu 


Arg 


Leu 


Asp 


Ser 


Phe 


Val 


Ala 


Arg 


Glu 


Trp 


Lys 


Glu 


Glu 


Val 


Val 


Glu 


Glu 


Phe 


Leu 


Arg 


Gin 


Arg 


Gly 


Leu 


Asp 


Gin 


Asp 


Val 


Lys 


Val 


Gly 


Ser 


Phe 


Gly Asn 


Thr 


Arg 


Glu 


Val 


Glu 


Leu 


Val 


His 


Ser 


Phe 


Gin 


Glu 


Ala 


Ala 


Leu Arg 


Leu 


He Trp 


Lys 


Thr 


Leu 


Leu 


Asp 


Leu Gly 


Leu 


Glu 


Arg Val 


Pro 


Asp Ala 


Leu 


Val 


Gly Thr 


Ala 


Glu 


Pro 


He 


Thr 


Tyr Arg 


Ala 


Leu Gly 


Pro 


Ser 


Pro 


Pro 


Glu 


Val 


Tyr 


val 


Ser 


Gly 


Pro 


Gly 


Asn 


Phe 


Cys 


Pro 


Arg Asn 


Phe 


Val 


Lys 


His Arg 


Leu 


Leu 


Arg 


Leu 


Val 


Lys 


His 


Lys Ala 


Arg 


Ser 


Pro 


Arg Ala 


Ala 


Leu 


Glu 


Leu 


Leu 


Thr 


He 


Thr 


Glu 


Glu 


Asp Glu 


Asn 


Phe 


Thr 


Thr 


Val 


Met 


Asp 


Leu 


Leu 


Cys 


He 


Tyr 


Trp 


Thr 


Lys 


Tyr 


He 


He 


Glu 


Asp Cys 


Val 


Arg 


Arg 


Pro 


He 


He 


Leu 


Asp 


Pro 


Val 


Ala 


Glu 


Gly 


Tyr 


Arg 


Trp 


Ala 


Ser 


Gin 


Cys 


Leu 


Lys 


Gin 


Arg 


Glu 


Asn 


Pro 


He 


Ser 


Ser 


Arg Asp 


lie 


His 


Leu 


Thr 


Val 


Asp 


Phe 


Asn 


Leu 


He 


Val 


Asn 


Lys 


Val 


Lys 


Glu 


Lys 


He 


Arg 


Gly 


Leu 


Gin 


Arg 


Leu 


Ser 


Phe 


Arg 


Gin 


Leu 


Leu 


Ser 


Ser 


Arg 


Gly 


He 


Phe 


Ser 


His 


Thr 


His 


He 


Pro 


Ser 


Glu 


He 


Gin 


Val 



Tyr 


Ser 


Thr 


Pro Ala Ser 


13 


Gin 


Trp 


Leu 


Gin Pro His 


26 


Leu 


Asp 


Ala 


Val Arg Thr 


39 


Glu 


His 


Phe 


Gin Gly Lys 


52 


Arg 


Val 


Leu 


Lys Val Val 


65 


Gly 


Thr 


Val 


Leu Arg Ser 


78 


Ala 


Phe 


Leu 


Ser Cys Phe 


91 


Lys 


His 


His 


Lys Asp Val 


104 


Met 


Trp 


Gin 


Ser Gin Asp 


117 


Asp 


Leu 


Arg 


Met Glu Gin 


130 


Phe 


Thr 


He 


Gin Thr Arg 


143 


Val 


Thr 


lie 


Val Pro Ala 


156 


Leu 


Pro 


Asn 


Ser Gin Pro 


169 


Leu 


He 


Lys 


Ala Cys Gly 


182 


Ser 


Phe 


Ser 


Glu Leu Gin 


195 


Pro 


Thr 


Lys 


Leu Lys Ser 


208 


Trp 


Tyr 


Gin 


Gin Tyr Val 


221 


Asn 


Leu 


Pro 


Pro Leu Tyr 


234 


Tyr 


Ala 


Trp 


Glu Met Gly 


247 


Met 


Leu 


Asp 


Glu Gly Phe 


260 


Leu 


Glu 


Tyr 


Glu Val He 


273 


Tyr 


Thr 


Leu 


His Asn Ala 


286 


Lys 


Gin 


Leu 


Lys Lys Glu 


299 


Ala 


Asp 


Pro 


Thr Leu Asn 


312 


Asp 


He 


Val 


Ala Gin Arg 


325 


Asp 


Cys 


Cys 


Tyr Asp Asn 


338 


Trp 


Asn 


Val 


Lys Arg Ala 


351 


Glu 


Gin 


Arg 


Gly Tyr Pro 


364 


Pro 


Tyr 


Glu 


Pro He Arg 


377 


Arg 


Thr 


Arg 


Gly Tyr Ser 


390 


Gin 


Val 


Pro 


Gly Ser Glu 


403 


Cys 


Ser 


Leu 


Ala Lys Tyr 


416 


He 


Tyr 


Leu 


Leu Glu Thr 


429 


Phe 


Val 


Lys 


Asn Pro Asp 


442 
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Gly Gly Ser 


Tyr Ala 


Tyr Ala 


He 


Asn 


Pro 


M5>n Ser 


Phe 


455 


He 


Leu Gly 


Leu 


Lys 


Gin Gin 


He 


Glu Asp 


Gin Gin 


Gly 


468 


Leu 


Pro Lys 


Lys 


Gin 


Gin Gin 


Leu 


Glu 


Phe Gin Gly Gin 


481 


Val 


Leu Gin 


Asp 


Trp 


Leu Gly 


Leu Gly 


He 


Tyr Gly 


He 


494 


Gin 


Asp Ser 


Asp 


Thr 


Leu He 


Leu 


Ser 


Lys 


Lys Lys 


Gly 


507 


Glu 


Ala Leu 


Phe 


Pro 


Ala Ser 
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Met 


Glu 


Thr 


Pro 


Asp 


Tyr Asn Thr Pro Gin Gly Gly Thr 


13 


Pro 


Ser 


Ala 


Gly 


Ser 


Gin Arg Thr Val Val Glu Asp Asp 


26 


Ser 


Ser 


Leu 


He 


Lys 


Ala Val Gin Lys Gly Asp Val Val 


39 


Arg 


Val 


Gin 


Gin 


Leu 


Leu Glu Lys Gly Ala Asp Ala Asn 


52 


Ala 


Cys 


Glu 


Asp 


Thr 


Trp Gly Trp Thr Pro Leu His Asn 


65 


Ala 


Val 


Gin 


Ala 


Gly 


Arg Val Asp He Val Asn Leu Leu 


78 


Leu 


Ser 


His 


Gly 


Ala 


Asp Pro His Arg Arg Lys Lys Asn 


91 


Gly 


Ala 


Thr 


Pro 


Phe 


He He Ala Gly He Gin Gly Asp 


104 


Val 


Lys 


Leu 


Leu 


Glu 


He Leu Leu Ser Cys Gly Ala Asp 


117 


Val 


Asn 


Glu 


Cys 


Asp 


Glu Asn Gly Phe Thr Ala Phe Met 


130 


Glu 


Ala 


Ala 


Glu 


Arg 


Gly Asn Ala Glu Ala Leu Arg Phe 


143 


Leu 


Phe 


Ala 


Lys 


Gly 


Ala Asn Val Asn Leu Arg Arg Gin 


156 


Thr 


Thr 


Lys 


Asp 


Lys 


Arg Arg Leu Lys Gin Gly Gly Ala 


169 


Thr 


Ala 


Leu 


Met 


Ser 


Ala Ala Glu Lys Gly His Leu Glu 


182 


Val 


Leu 


Arg 


He 


Leu 


Leu Asn Asp Met Lys Ala Glu Val 


195 


Asp 


Ala 


Arg 


Asp 


Asn 


Met Gly Arg Asn Ala Leu He Arg 


208 


Thr 


Leu 


Leu 


Asn 


Trp 


Asp Cys Glu Asn Val Glu Glu He 


221 


Thr 


Ser 


He 


Leu 


lie 


Gin His Gly Ala Asp Val Asn Val 


234 
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Arg Gly Glu Arg Gly Lys Thr Pro Leu lie n±a Ala Val 247 

Glu Arg Lys His Thr Gly Leu Val Gin Met Leu Leu Ser 260 

Arg Glu Gly He Asn He Asp Ala Arg Asp Asn Glu Gly 273 

Lys Thr Ala Leu Leu He Ala Val Asp Lys Gin Leu Lys 286 

Glu He Val Gin Leu Leu Leu Glu Lys Gly Ala Asp Lys 299 

Cys Asp Asp Leu Val Trp He Ala Arg Arg Asn His Asp 312 

Tyr His Leu Val Lys Leu Leu Leu Pro Tyr Val Ala Asn 325 

Pro Asp Thr Asp Pro Pro Ala Gly Asp Trp Ser Pro His 338 

Ser Ser Arg Trp Gly Thr Ala Leu Lys Ser Leu His Ser 351 

Met Thr Arg Pro Met He Gly Lys Leu Lys He Phe He 364 

His Asp Asp Tyr Lys He Ala Gly Thr Ser Glu Gly Ala 377 

Val Tyr Leu Gly He Tyr Asp Asn Arg Glu Val Ala Val 390 

Lys Val Phe Arg Glu Asn Ser Pro Arg Gly Cys Lys Glu 4 03 

Val Ser Cys Leu Arg Asp Cys Gly Asp His Ser Asn Leu 416 

Val Ala Phe Tyr Gly Arg Glu Asp Asp Lys Gly Cys Leu 429 

Tyr Val Cys Val Ser Leu Cys Glu Trp Thr Leu Glu Glu 442 

Phe Leu Arg Leu Pro Arg Glu Glu Pro Val Glu Asn Gly 455 

Glu Asp Lys Phe Ala His Ser He Leu Leu Ser He Phe 468 

Glu Gly Val Gin Lys Leu His Leu His Gly Tyr Ser His 481 

Gin Asp Leu Gin Pro Gin Asn He Leu He Asp Ser Lys 4 94 

Lys Ala Val Arg Leu Ala Asp Phe Asp Gin Ser He Arg 507 

Trp Met Gly Glu Ser Gin Met Val Arg Arg Asp Leu Glu 520 

Asp Leu Gly Arg Leu Val Leu Tyr Val Val Met Lys Gly 533 

Glu He Pro Phe Glu Thr Leu Lys Thr Gin Asn Asp Glu 54 6 

Val Leu Leu Thr Met Ser Pro Asp Glu Glu Thr Lys Asp 559 

Leu He His Cys Leu Phe Ser Pro Gly Glu Asn Val Lys 572 

Asn Cys Leu Val Asp Leu Leu Gly His Pro Phe Phe Trp 585 

Thr Trp Glu Asn Arg Tyr Arg Thr Leu Arg Asn Val Gly 598 

Asn Glu Ser Asp He Lys Val Arg Lys Cys Lys Ser Asp 611 

Leu Leu Arg Leu Leu Gin His Gin Thr Leu Glu Pro Pro 624 

Arg Ser Phe Asp Gin Trp Thr Ser Lys He Asp Lys Asn 637 

Val Met Asp Glu Met Asn His Phe Tyr Glu Lys Arg Lys 650 

Lys Asn Pro Tyr Gin Asp Thr Val Gly Asp Leu Leu Lys 663 

Phe lie Arg Asn He Gly Glu His He Asn Glu Glu Lys 676 

Lys Arg Gly Met Lys Glu He Leu Gly Asp Pro Ser Arg 689 

Tyr Phe Gin Glu Thr Phe Pro Asp Leu Val He Tyr He 702 
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Tyr Lys Lys Leu Lys Glu Thr Glu Tyr Arg i^ys His Phe 715 
Pro Gin Pro Pro Pro Arg Leu Ser Val Pro Glu Ala Val 728 
Gly Pro Gly Gly He Gin Ser 7 ^5 

<210> 12 
<211> 741 
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<213> Homo sapiens 
<300> 
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<400> 12 



Met 


Glu 


Ser 


Arg 


Asp 


His 


Asn 


Asn 


Pro 


Gin 


Glu Gly Pro 


13 


Thr 


Ser 


Ser 


Ser 


Gly 


Arg 


Arg 


Ala 


Ala 


Val 


Glu Asp Asn 


26 


His 


Leu 


Leu 


He 


Lys 


Ala 


Val 


Gin 


Asn 


Glu 


Asp Val Asp 


39 


Leu 


Val 


Gin 


Gin 


Leu 


Leu 


Glu 


Gly 


Gly 


Ala 


Asn Val Asn 


52 


Phe 


Gin 


Glu 


Glu 


Glu 


Gly 


Gly 


Trp 


Thr 


Pro 


Leu His Asn 


65 


Ala 


Val 


Gin 


Met 


Ser 


Arg 


Glu 


Asp 


He 


Val 


Glu Leu Leu 


78 


Leu 


Arg 


His 


Gly 


Ala 


Asp 


Pro 


Val 


Leu 


Arg 


Lys Lys Asn 


91 


Gly 


Ala 


Thr 


Pro 


Phe 


He 


Leu 


Ala 


Ala 


He 


Ala Gly Ser 


104 


Val 


Lys 


Leu 


Leu 


Lys 


Leu 


Phe 


Leu 


Ser 


Lys 


Gly Ala Asp 


117 


Val 


Asn 


Glu 


Cys 


Asp 


Phe 


Tyr 


Gly 


Phe 


Thr 


Ala Phe Met 


130 


Glu 


Ala 


Ala 


Val 


Tyr 


Gly 


Lys 


Val 


Lys 


Ala 


Leu Lys Phe 


143 


Leu 


Tyr 


Lys 


Arg 


Gly 


Ala 


Asn 


Val 


Asn 


Leu 


Arg Arg Lys 


156 


Thr 


Lys 


Glu 


Asp 


Gin 


Glu 


Arg 


Leu 


Arg 


Lys 


Gly Gly Ala 


169 


Thr 


Ala 


Leu 


Met 


Asp 


Ala 


Ala 


Glu 


Lys 


Gly 


His Val Glu 


182 


Val 


Leu 


Lys 


He 


Leu 


Leu 


Asp 


Glu 


Met 


Gly 


Ala Asp Val 


195 


Asn 


Ala 


Cys 


Asp 


Asn 


Met 


Gly 


Arg 


Asn 


Ala 


Leu He His 


208 


Ala 


Leu 


Leu 


Ser 


Ser 


Asp 


Asp 


Ser 


Asp 


Val 


Glu Ala He 


221 


Thr 


His 


Leu 


Leu 


Leu 


Asp 


His 


Gly 


Ala 


Asp 


Val Asn Val 


234 


Arg 


Gly 


Glu 


Arg 


Gly 


Lys 


Thr 


Pro 


Leu 


He 


Leu Ala Val 


247 


Glu 


Lys 


Lys 


His 


Leu 


Gly 


Leu 


Val 


Gin 


Arg 


Leu Leu Glu 


260 


Gin 


Glu 


His 


He 


Glu 


He 


Asn 


Asp 


Thr 


Asp 


Ser Asp Gly 


273 
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Lys Thr Ala Leu Leu Leu Ala Val Glu Leu Lys Leu Lys 
Lys He Ala Glu Leu Leu Cys Lys Arg Gly Ala Ser Thr 
Asp Cys Gly Asp Leu Val Met Thr Ala Arg Arg Asn Tyr 
Asp His Ser Leu Val Lys Val Leu Leu Ser His Gly Ala 
Lys Glu Asp Phe His Pro Pro Ala Glu Asp Trp Lys Pro 
Gin Ser Ser His Trp Gly Ala Ala Leu Lys Asp Leu His 
Arg He Tyr Arg Pro Met He Gly Lys Leu Lys Phe Phe 
He Asp Glu Lys Tyr Lys He Ala Asp Thr Ser Glu Gly 
Gly He Tyr Leu Gly Phe Tyr Glu Lys Gin Glu Val Ala 
Val Lys Thr Phe Cys Glu Gly Ser Pro Arg Ala Gin Arg 
Glu Val Ser Cys Leu Gin Ser Ser Arg Glu Asn Ser His 
Leu Val Thr Phe Tyr Gly Ser Glu Ser His Arg Gly His 
Leu Phe Val Cys Val Thr Leu Cys Glu Gin Thr Leu Glu 
Ala Cys Leu Asp Val His Arg Gly Glu Asp Val Glu Asn 
Glu Glu Asp Glu Phe Ala Arg Asn Val Leu Ser Ser He 
Phe Lys Ala Val Gin Glu Leu His Leu Ser Cys Gly Tyr 
Thr His Gin Asp Leu Gin Pro Gin Asn He Leu He Asp 
Ser Lys Lys Ala Ala His Leu Ala Asp Phe Asp Lys Ser 
He Lys Trp Ala Gly Asp Pro Gin Glu Val Lys Arg Asp 
Leu Glu Asp Leu Gly Arg Leu Val Leu Tyr Val Val Lys 
Lys Gly Ser He Ser Phe Glu Asp Leu Lys Ala Gin Ser 
Asn Glu Glu Val Val Gin Leu Ser Pro Asp Glu Glu Thr 
Lys Asp Leu He His Arg Leu Phe His Pro Gly Glu His 
Val Arg Asp Cys Leu Ser Asp Leu Leu Gly His Pro Phe 
Phe Trp Thr Trp Glu Ser Arg Tyr Arg Thr Leu Arg Asn 
Val Gly Asn Glu Ser Asp He Lys Thr Arg Lys Ser Glu 
Ser Glu He Leu Arg Leu Leu Gin Pro Gly Pro Ser Glu 
His Ser Lys Ser Phe Asp Lys Trp Thr Thr Lys He Asn 
Glu Cys Val Met Lys Lys Met Asn Lys Phe Tyr Glu Lys 
Arg Gly Asn Phe Tyr Gin Asn Thr Val Gly Asp Leu Leu 
Lys Phe He Arg Asn Leu Gly Glu His He Asp Glu Glu 
Lys His Lys Lys Met Lys Leu Lys He Gly Asp Pro Ser 
Leu Tyr Phe Gin Lys Thr Phe Pro Asp Leu Val He Tyr 
Val Tyr Thr Lys Leu Gin Asn Thr Glu Tyr Arg Lys His 
Phe Pro Gin Thr His Ser Pro Asn Lys Pro Gin Cys Asp 
Gly Ala Gly Gly Ala Ser Gly Leu Ala Ser Pro Gly Cys 





286 
299 
312 
325 
338 
351 
364 
377 
390 
403 
416 
429 
442 
455 
468 
481 
494 
507 
520 
533 
546 
559 
572 
585 
598 
611 
624 
637 
650 
663 
676 
689 
702 
715 
728 
741 
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<210> 13 
<211> 2422 
<212> DNA 

<213> Mus musculus 



<400> 13 



attcggcacg 


aggaaggtgc 


caattactag 


ctcccttctt 


tattcgtgta ctgatgagat 


60 


gtcagaagac 


agaacataat 


cagcccaatc 


cctactccaa 


gactctcatt gtgtcccaaa 


120 


gaaacacacg 


tgtgcatttc 


ccaaggaaaa ggcattgagg 


accatggaga ccccggatta 


180 


taacacacct 


cagggtggaa 


ccccatcagc gggaagtcag 


aggaccgttg tcgaagatga 


240 


ttcttcgttg 


atcaaagctg 


ttcagaaggg 


agatgttgtc 


agggtccagc aattgttaga 


300 


aaaaggggct 


gatgccaatg 


cctgtgaaga 


cacctggggc 


tggacacctt tgcacaacgc 


360 


agtgcaagct 


ggcagggtag 


acattgtgaa 


cctcctgctt 


agtcatggtg ctgaccctca 


420 


tcggaggaag 


aagaatgggg 


ccaccccctt 


catcattgct 


gggatccagg gagatgtgaa 


480 


actgctcgag 


attctcctct 


cttgtggtgc agacgtcaat 


gagtgtgacg agaacggatt 


540 


cacggctttc 


atggaagctg 


ctgagcgtgg taacgctgaa 


gccttaagat tcctttttgc 


600 


taagggagcc 


aatgtgaatt 


tgcgacgaca 


gacaacgaag 


gacaaaaggc gattgaagca 


660 


aggaggcgcc 


acagctctca 


tgagcgctgc 


tgagaagggc 


cacctggaag tcctgagaat 


720 . 


tctcctcaat 


gacatgaagg 


cagaagtcga 


tgctcgggac 


aacatgggca gaaatgccct 


780 


gatccgtact 


ctgctgaact 


gggattgtga 


aaatgtggag 


gagattactt caatcctgat 


840 


tcagcacggg 


gctgatgtta 


acgtgagagg 


agaaagaggg 


aaaacacccc tcatcgcagc 


900 


agtggagagg 


aagcacacag 


gcttggtgca 


gatgctcctg 


agtcgggaag gcataaacat 


960 


agatgccagg 


gataacgagg 


gcaagacagc 


tctgctaatt 


gctgttgata aacaactgaa 


1020 


ggaaattgtc 


cagttgcttc 


ttgaaaaggg 


agctgataag 


tgtgacgatc ttgtttggat 


1080 


agccaggagg 


aatcatgact 


atcaccttgt 


aaagcttctc 


ctcccttatg tagctaatcc 


1140 


tgacaccgac 


cctcctgctg 


gagactggtc 


gcctcacagt 


tcacgttggg ggacagcctt 


1200 


gaaaagcctc 


cacagtatga 


ctcgacccat 


gattggcaaa 


ctcaagatct tcattcatga 


1260 


tgactataaa 


attgctggca 


cttccgaagg 


ggctgtctac 


ctagggatct atgacaatcg 


1320 


agaagtggct 


gtgaaggtct 


tccgtgagaa 


tagcccacgt 


ggatgtaagg aagtctcttg 


1380 


tctgcgggac 


tgcggtgacc 


acagtaactt 


agtggctttc 


tatggaagag aggacgataa 


1440 


gggctgttta 


tatgtgtgtg 


tgtccctgtg 


tgagtggaca 


ctggaagagt tcctgaggtt 


1500 


gcccagagag 


gaacctgtgg 


agaacgggga 


agataagttt 


gcccacagca tcctattatc 


1560 


tatatttgag 


ggtgttcaaa 


aactacactt 


gcatggatat 


tcccatcagg acctgcaacc 


1620 
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acaaaacatc ttaatagatt ccaagaaagc tgtccggctg gcagattttg atcagagcat 1680 

ccgatggatg ggagagtcac agatggtcag gagagacttg gaggatcttg gacggctggt 1740 
tctctacgtg gtaatgaaag gtgagatccc ctttgagaca ctaaagactc agaatgatga 
agtgctgctt acaatgtctc cagatgagga gactaaggac ctcattcatt gcctgttttc 

tcctggagaa aatgtcaaga actgcctggt agacctgctt ggccatcctt tcttttggac 1920 

ttgggagaac cgctatagaa cactccggaa tgtgggaaat gaatctgaca tcaaagtacg 1980 
gaaatgtaaa agtgatcttc tcagactact gcagcatcag acacttgagc ctcccagaag 
ctttgaccag tggacatcta agatcgacaa aaatgttatg gatgaaatga atcatttcta 

cgaaaagaga aaaaaaaacc cttatcagga tactgtaggt gatctgctga agtttattcg 2160 

gaatataggc gaacacatca atgaggaaaa aaagcgggga atgaaggaga tacttggaga 2220 

tccttctcgt tattttcagg agacatttcc agatcttgta atctatatct acaagaaact 2280 

aaaggaaaca gaatacagaa aacacttccc acagcctcca ccacgcctca gcgttccaga 2340 

ggcagtggga ccagggggca tacagagctg agtcttgcaa gctcatggga ccatttttcc 2400 

aatcagcaga gttcttggga ag 2422 



1800 
1860 



2040 
2100 



<210> 14 
<211> 2928 
<212> DNA 

<213> Homo sapiens 
<400> 14 



aatcccaact tacactcaaa gcttctttga ttaagtgcta ggagataaat ttgcattttc 60 
tcaaggaaaa ggctaaaagt ggtagcaggt ggcatttacc gtcatggaga gcagggatca 120 
taacaacccc caggagggac ccacgtcctc cagcggtaga agggctgcag tggaagacaa 180 
tcacttgctg attaaagctg ttcaaaacga agatgttgac ctggtccagc aattgctgga 240 

300 
360 



aggtggagcc aatgttaatt tccaggaaga ggaagggggc tggacacctc tgcataacgc 

agtacaaatg agcagggagg acattgtgga acttctgctt cgtcatggtg ctgaccctgt 

tctgaggaag aagaatgggg ccacgccttt tatcctcgca gcgattgcgg ggagcgtgaa 420 

gctgctgaaa cttttccttt ctaaaggagc agatgtcaat gagtgtgatt tttatggctt 480 

cacagccttc atggaagccg ctgtgtatgg taaggtcaaa gccctaaaat tcctttataa 540 

gagaggagca aatgtgaatt tgaggcgaaa gacaaaggag gatcaagagc ggctgaggaa 600 

aggaggggcc acagctctca tggacgctgc tgaaaaagga cacgtagagg tcttgaagat 660 

tctccttgat gagatggggg cagatgtaaa cgcctgtgac aatatgggca gaaatgcctt 720 

gatccatgct ctcctgagct ctgacgatag tgatgtggag gctattacgc atctgctgct 780 
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ggaccatggg gctgatgtca atgtgagggg agaaagaggg aagactcccc tgatcctggc 840 

900 
960 
1020 
1080 



agtggagaag aagcacttgg gtttggtgca gaggcttctg gagcaagagc acatagagat 
taatgacaca gacagtgatg gcaaaacagc actgctgctt gctgttgaac tcaaactgaa 
gaaaatcgcc gagttgctgt gcaaacgtgg agccagtaca gattgtgggg atcttgttat 
gacagcgagg cggaattatg accattccct tgtgaaggtt cttctctctc atggagccaa 

agaagatttt caccctcctg ctgaagactg gaagcctcag agctcacact ggggggcagc 1140 

cctgaaggat ctccacagaa tataccgccc tatgattggc aaactcaagt tctttattga 1200 

tgaaaaatac aaaattgctg atacttcaga aggaggcatc tacctggggt tctatgagaa 1260 

gcaagaagta gctgtgaaga cgttctgtga gggcagccca cgtgcacagc gggaagtctc 1320 

ttgtctgcaa agcagccgag agaacagtca cttggtgaca ttctatggga gtgagagcca 1380 

caggggccac ttgtttgtgt gtgtcaccct ctgtgagcag actctggaag cgtgtttgga 1.4 40 

tgtgcacaga ggggaagatg tggaaaatga ggaagatgaa tttgcccgaa atgtcctgtc 1500 

atctatattt aaggctgttc aagaactaca cttgtcctgt ggatacaccc accaggatct 1560 

gcaaccacaa aacatcttaa tagattctaa gaaagctgct cacctggcag attttgataa 1620 

gagcatcaag tgggctggag atccacagga agtcaagaga gatctagagg accttggacg 1680 

gctggtcctc tatgtggtaa agaagggaag catctcattt gaggatctga aagctcaaag 1740 

taatgaagag gtggttcaac tttctccaga tgaggaaact aaggacctca ttcatcgtct 1800 

cttccatcct ggggaacatg tgagggactg tctgagtgac ctgctgggtc atcccttctt 1860 

ttggacttgg gagagccgct ataggacgct tcggaatgtg ggaaatgaat ccgacatcaa 1920 

aacacgaaaa tctgaaagtg agatcctcag actactgcaa cctgggcctt ctgaacattc 1980 
caaaagtttt gacaagtgga cgactaagat taatgaatgt gttatgaaaa aaatgaataa 
gttttatgaa aaaagaggca atttctacca gaacactgtg ggtgatctgc taaagttcat 

ccggaatttg ggagaacaca ttgatgaaga aaagcataaa aagatgaaat taaaaattgg 2160 

agacccttcc ctgtattttc agaagacatt tccagatctg gtgatctatg tctacacaaa 2220 

actacagaac acagaatata gaaagcattt cccccaaacc cacagtccaa acaaacctca 2280 

gtgtgatgga gctggtgggg ccagtgggtt ggccagccct gggtgctgat ggactgattt 2340 

gctggagttc agggaactac ttattagctg tagagtcctt ggcaaatcac aacattctgg 2400 

gccttttaac tcaccaggtt gcttgtgagg gatgagttgc atagctgata tgtcagtccc 2460 
tggcatcgtg tattccatat gtctataaca aaagcaatat atacccagac tacactagtc 
cataagcttt acccactaac tgggaggaca ttctgctaag attccttttg tcaattgcac 
caaaagaatg agtgccttga cccctaatgc tgcatatgtt acaattctct cacttaattt 
tcccaatgat cttgcaaaac agggattatc atccccattt aagaactgag gaacctgaga 

ctcagagagt gtgagctact ggcccaagat tattcaattt atacctagca ctttataaat 2760 

ttatgtggtg ttattggtac ctctcatttg ggcaccttaa aacttaacta tcttccaggg 2820 

ctcttccaga tgaggcccaa aacatatata ggggttccag gaatctcatt cattcattca 2880 

gtatttattg agcatctagt ataagtctgg gcactggatg catgaatt 2928 



2040 
2100 



2520 
2580 
2640 
2700 
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<210> 15 
<211> 19 
<212> DNA 

<213> Mus musculus 
<300> 

<310> GAPDH-Primer 1 
<400> 15 

atcaacggga agcccatca 

<210> 16 
<211> 20 
<212> DNA 

<213> Mus musculus 
<300> 

<310> GAPDH-Primer 2 
<400> 16 

gacatactca gcaccggcct 

<210> 17 
<211> 24 
<212> DNA 

<213> Mus musculus 
<300> 

<310> mOAS-Primer 1 
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<400> 17 

CCTTCCTCAA CAGATTCAGA AGGA 

<210> 18 
<211> 26 
<212> DNA 

<213> Mus musculus 
<300> 

<310> mOAS-Primer 2 
<400> 18 

TGATCAGACT TTGTCAGACA GAACCT 

<210> 19 

<211> 21 

<212> DNA 

<213> Homo sapiens 

<300> 

<310> hGAPDH-Primer 1 
<400> 19 

CCTCCCCTCT TCAAGGGTCT A 

<210> 20 
<211> 21 
<212> DNA 

<213> Homo sapiens 



WO 02/090552 
<300> 

<310> hGAPDH-Primer 2 
<400> 20 

AGGAGTAAGA CCCCTGGACC A 

<210> 21 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<300> 

<310> hOAS-Primer 1 
<400> 21 

TCTCAGAAAT ACCCCAGCCA AA 

<210> 22 
<211> 22 
<212> DNA 

<213> Homo sapiens 
<300> 

<310> hOAS-Primer 2 
<400> 22 

GATGATGTCA ATGGCATGGT TG 




21 



22 



<210> 23 
<211> 22 
<212> DNA 
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<213> Homo sapiens 
<300> 

<310> Cyclophilin-Primer 1 
<400> 23 

ATTGCTGACT GTGGACAACT CG 

<210> 24 
<211> 25 
<212> DNA 

<213> Homo sapiens 
<300> 

<310> Cyclophilin-Primer 2 
<400> 24 

AGAAGGAATG ATCTGGTGGT TAAGA 

<210> 25 
<211> 20 
<212> DNA 

<213> Homo sapiens 
<300> 

<310> Cyclophilin-Primer 3 
<400> 25 



GGAATGGCAA GACCAGCAAG 



20 
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<210> 26 
<211> 
<212> DNA 

<213> Homo sapiens 
<300> 

<310> Cyclophilin-Primer 4 
<400> 26 

GGATACTGCG AGCAAATGGG 



